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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the degradation of a 
transient exhaust condition and the occurrence of noise in 
transition between operation regions (H) and (D) in a direct- 
injection diesel engine in which advanced fuel injection is made 
to conduct premixed compression injection combustion at an 
EGR rate set at least at a 1st set value or higher in a premixed 
combustion region (H) on a light-load side, and diesel 
combustion is made at an EGR rate set at a 2nd set value or 
less in a diffusion combustion region (D) on a heavy-load side. 
SOLUTION: When combustion shifts from either a premixed 
combustion region (H) and a diffusion combustion region (D) to 
the other, fuel injection timing is set at predetermined timing in 
an expansion stroke in a cylinder 2, and the combustion shifts 
into a 3rd combustion state mainly formed of premixed 
combustion. The fuel injection timing or the like is controlled 
on the basis of the predicted result of the rate of recirculated 
exhaust emission (actual EGR rate EGR) in intake air. In the 
3rd combustion state, a fuel-injection volume is increased 
more than in the premixed compression ignition combustion 
and diesel combustion to prevent a torque shock from occurring at the time of switching combustion 
conditions. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The fuel injection valve which attends the combustion chamber in an engine gas column, and 
an amount accommodation means of exhaust air reflux to adjust the amount of reflux of the exhaust 
air to said combustion chamber, When an engine is the 1st operational status, the inhalation-of-air line 
of a gas column makes a fuel inject by the compression stroke at least by said fuel injection valve. 
While considering as the 1st combustion condition with more rates of premixed combustion than the 
rate of diffusive burning, so that it may be in the 2nd combustion condition with more rates of diffusive 
burning than the rate of premixed combustion at the time of the 2nd operational status The fuel- 
injection control means which makes a fuel inject near the compression top dead center at least, When 
an engine is said 1st operational status, while the EGR value about the amount of reflux of exhaust air 
becomes beyond the 1st set point, at the time of the 2nd operational status, so that said EGR value 
may turn into below the 2nd set point fewer than said 1st set point In the combustion control system 
of the diesel power plant equipped with the exhaust air reflux control means which controls said 
amount accommodation means of exhaust air reflux said fuel-injection control means When engine 
operational status shifts to another side from one side of said 1st and 2nd operational status The 
combustion control system of the diesel power plant characterized by being what the stage as the 
expansion line of a gas column is made to inject a fuel by said fuel injection valve, and made into the 
3rd combustion condition with more rates of premixed combustion than the rate of diffusive burning. 
[Claim 2] It is the combustion control system of the diesel power plant characterized by being 
constituted so that fuel injection timing may be controlled to a lag side rather than the time of the 2nd 
combustion condition when a fuel-injection control means changes an engine into the 3rd combustion 
condition in claim 1. 

[Claim 3] It is the combustion control system of the diesel power plant characterized by being 
constituted so that fuel injection timing may be controlled based on the presumed result of the EGR 
value by said EGR presumption means when it has an EGR presumption means to presume an engine 
actual EGR value, in claim 1 or either of 2 and a fuel-injection control means changes an engine into 
the 3rd combustion condition at least. 

[Claim 4] It is the combustion control system of the diesel power plant characterized by being 
constituted so that there are many rates of the reflux exhaust air of fuel injection timing under 
inhalation of air and it may control to a tooth-lead-angle side when a fuel-injection control means 
changes an engine into the 3rd combustion condition in claim 3. 

[Claim 5] It is the combustion control system of the diesel power plant which is equipped with a target 
set torque means to set up engine target torque, in claim 1, and is characterized by constituting the 
fuel-injection control means so that fuel oil consumption may be controlled according to the set point 
by said target set torque means. 

[Claim 6] A fuel-injection control means is the combustion control system of the diesel power plant 
characterized by being what controls the fuel oil consumption at the time of the 3rd combustion 
condition to increase more than the 2nd combustion condition in case an engine combustion condition 
switches from one side of the 2nd and 3rd combustion condition to another side in claim 5. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cg^ 2006/07/25 



JP.2003-286880.A [DETAILED DESCRIPTION] 
* NOTICES * 



1/15 s<—is 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention belongs to technical fields, such as transitional fuel- 
injection control when switching an engine combustion condition, about the combustion control system 
of a direct fuel-injection diesel engine. 
[0002] 

[Description of the Prior Art] He injects a fuel to the combustion chamber of elevated-temperature 
high pressure near the compression top dead center of a gas column, and is trying to make it burn with 
autohesion fire in a direct fuel-injection diesel engine generally. While it goes on while the fuel injected 
by the combustion chamber is divided in a detailed drop by the collision with the air of high density at 
this time (atomization), and forming the approximate circle drill-like fuel spray Surrounding air is 
involved in the Lord of the fuel spray by the tip and periphery side, gaseous mixture is formed, 
evaporating from the front face of that fuel drop, and combustion is started in the place where the 
concentration and temperature of this gaseous mixture changed into the condition required for ignition 
(premixed combustion). And the part which made it such and started ignition, i.e., combustion, serves 
as a nucleus, and it is thought that diffusive burning is carried out, involving in surrounding fuel vapor 
and air. 

[0003] In combustion (only henceforth diesel combustion) of such a usual diesel power plant, although 
most fuels will carry out diffusive burning following early premixed combustion, in this case, in the part 
near 1, nitrogen oxides (NOx) will be generated for an excess air factor lambda in connection with rapid 
heat release in the fuel spray with heterogeneous concentration (gaseous mixture), and, therefore, soot 
will be generated by the rich part of a fuel insufficient [ oxygen ]. What is made for a part of exhaust air 
to flow back to inhalation of air about this point in order to reduce NOx and soot (it is only called EGR 
below Exhaust Gasrecirculation:), and heightening the injection pressure of a fuel are performed from 
the former. 

[0004] Since the oxygen under inhalation of air will decrease while combustion temperature will fall and 
generation of NOx will be suppressed, if inactive exhaust air is made to flow back in an inhalation-of- 
air system by EGR such, a lot of EGR(s) result in promoting generation of soot. Moreover, although 
generation of soot is controlled since heightening fuel injection pressure enlarges the accomplishment 
force and it improves an air utilization rate while promoting the atomization of the fuel spray, NOx 
becomes the situation which is easy to generate rather. That is, it is difficult for the actual condition 
for reduction of NOx and reduction of soot to have the relation of a trade-off in diesel combustion, and 
to reduce both to coincidence. 

[0005] on the other hand, the thing which the tooth lead angle of the fuel injection timing of a fuel is 
carried out sharply, and premixed combustion considers as a subject's combustion condition in recent 
years — NOx and soot — coincidence — and the gestalt of the new combustion which boils markedly 
and can be reduced is proposed, and what is generally called premixing compression ignition 
combustion is well-known. While making a lot of exhaust air flow back by EGR, a fuel is injected by the 
compression stroke of a gas column, and it fully mixes with air, and he carries out autohesion fire of 
this premixed air to the end of a compression stroke, and is trying to burn it by the diesel power plant 
given in JP.2000-1 10669,A. 

[0006] It is more desirable than the time of the diesel combustion which the exhaust air made to flow 
back during inhalation of air by EGR mentioned above comparatively (EGR rate) such at the time of 
premixed combustion (****** compression ignition combustion) to make it high one step. That is, large 
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exhaust air of heat capacity is made intermingled so much during inhalation of air compared with air, 
ignition-delay time amount can be extended and the ignition timing of premixed air can be controlled by 
reducing the fuel in premixed air, and the consistency of oxygen near the compression top dead center 
(TDC). And since exhaust air inactive around a fuel and oxygen in the premixed air will distribute to 
abbreviation homogeneity and this will absorb heat of combustion, generation of NOx is controlled 
sharply. 

[0007] However, since I hear that the amount of increase [ by EGR / the reflux rate of exhaust air 
under inhalation of air ] of the part and air decreases, it is thought that it is difficult to realize 
premixing compression ignition combustion by the engine heavy load side. For this reason, he is trying 
to control below to the 2nd set point smaller than said 1st set point that he is trying to make it inject 
near the TDC so that the injection mode of a fuel may be switched in a operating range by the side of 
a heavy load while considering as premixing compression ignition combustion like the above by the 
operating range by the side of low loading conventionally and controlling beyond the 1st set point with 
a comparatively high EGR rate in this case, and it may become diesel combustion, and an EGR rate 
should avoid increase of soot in this case. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, when an engine combustion gestalt is switched 
between premixing compression ignition combustion and diesel combustion like the above, there is a 
problem of the condition of exhaust air getting worse transitionally, or generating the loud noise, in the 
case of the change. Namely, although the amount of reflux of exhaust air by EGR is decreased and an 
EGR rate changes into the condition of the 2nd less than set point from the condition of the 1st more 
than set point for example, when switching to diesel combustion from premixing compression ignition 
combustion Since a certain amount of time amount to accommodation of this amount of exhaust air 
reflux is the need, if only the injection mode of a fuel is immediately switched to injection near the TDC 
for diesel combustion, combustion whose diffusive burning is a subject will be performed in the 
excessive condition of an EGR rate, and generation of soot increases remarkably. 
[0009] Moreover, if only a fuel-injection mode is switched to early injection in the condition which is 
not high enough when switching to premixing compression ignition combustion from diesel combustion 
on the contrary, while the premixed air formed in the combustion chamber will light all at once to 
****** timing and a combustion noise will become very large, the amount of generation of NOx will 
increase rapidly and the amount of generation of soot will also increase further. 
[0010] The subject 1st combustion condition ( for example , premixing compression ignition 
combustion ) and diffusive burning be for a premixed combustion rate to elaborate the procedure of 
fuel injection control to the Lord in the case of the change , and prevent aggravation of a transitional 
exhaust air condition , and generating of the noise in the diesel power plant switched to either of a 
subject 2nd combustion condition ( for example , diesel combustion ) the place which this invention be 
make in view of this point , and make into the purpose . 
[0011] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, in this invention, the 
operational status of a diesel power plant relatively The 1st combustion condition with many [ the 
reflux rate of exhaust air is high and ] premixed combustion rates, When the reflux rate of exhaust air 
shifted to another side relatively from the 2nd combustion condition with many [ it is low and ] 
diffusive-burning rates, and one side of **, it was made to make fuel injection timing by considering as 
the timing as the expansion line of a gas column into the 3rd combustion condition with many rates of 
premixed combustion. 

[0012] The fuel injection valve which attends the combustion chamber in an engine gas column by 
invention of claim 1 concretely, An amount accommodation means of exhaust air reflux to adjust the 
amount of reflux of the exhaust air to the combustion chamber, and when an engine is the 1st 
operational status, the inhalation-of-air line of a gas column makes a fuel inject by the compression 
stroke at least by said fuel injection valve. While considering as the 1 st combustion condition with more 
rates of premixed combustion than the rate of diffusive burning, so that it may be in the 2nd 
combustion condition with more rates of diffusive burning than the rate of premixed combustion at the 
time of the 2nd operational status The fuel-injection control means which makes a fuel inject near the 
compression top dead center at least, When an engine is said 1st operational status, while the EGR 
value about the amount of reflux of exhaust air becomes beyond the 1st set point It is premised on the 
combustion control system of the diesel power plant equipped with the exhaust air reflux control 
means which controls said amount accommodation means of exhaust air reflux so that said EGR value 
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turns into below the 2nd set point fewer than said 1st set point at the time of the 2nd operational 
status. And when engine operational status shifts to another side from one side of said 1st and 2nd 
operational status, said fuel-injection control means makes the stage as the expansion line of a gas 
column inject a fuel by said fuel injection valve, and is considered as the configuration made into the 
3rd combustion condition with more rates of premixed combustion than the rate of diffusive burning. 
[0013] When an engine is the 1st operational status first by the aforementioned configuration, it will be 
in a condition (the EGR value >= 1st set point) with more [ a fuel / while the inhalation-of-air line of a 
gas column is injected by the compression stroke at least ] reflux rates of exhaust air by control of the 
amount accommodation means of exhaust air reflux by the exhaust air reflux control means than 
predetermined by control of the fuel injection valve by the fuel-injection control means. By this, the 
fuel injected at an early stage by the combustion chamber in a gas column distributes comparatively 
widely in the combustion chamber concerned, and it fully mixes with air and reflux exhaust air, and the 
high gaseous mixture of a homogeneity degree is formed, and this carries out autohesion fire in the end 
of a compression stroke, and will be in the 1st combustion condition with many rates of premixed 
combustion relatively. There is very little generation of NOx or soot in this combustion condition. 
[0014] On the other hand, when an engine is the 2nd operational status, a fuel is injected near the 
compression top dead center of a gas column at least, and will be in the 2nd combustion condition with 
many rates of diffusive burning relatively. Under the present circumstances, by reflux of the exhaust air 
to inhalation of air, while NOx and soot are reduced to some extent, (the EGR value <= 2nd set point), 
and the amount of supply of air are secured by the reflux rate of exhaust air being made below 
predetermined, and sufficient output comes to be obtained. 

[0015] Furthermore, when engine operational status shifts to another side from one side of said 1st 
and 2nd operational status, a fuel is injected by control of the fuel injection valve by said fuel-injection 
control means at the stage as the expansion line of a gas column. That is, since the volume of a 
combustion chamber increases with the descent from the top dead center of a piston like the 
expansion line of a gas column and the temperature and pressure decline, the ignition-delay time 
amount of a fuel becomes long, so that fuel injection timing of a fuel separates from a top dead center, 
and the rate of premixed combustion increases. Therefore, if fuel injection timing is set to a lag side so 
that a fuel can fully be mixed with inhalation of air in the range from which a flame failure is not caused, 
premixed combustion can suppress generation of NOx or soot as well as said 1st combustion as a 
subject's combustion (3rd combustion condition). Moreover, there is also no possibility that an 
excessive combustion noise may occur by premature ignition. 

[0016] In addition, said disagreeable ****** to which cycle efficiency falls to and fuel consumption 
gets worse since combustion will begin behind a compression top dead center in the state of the 3rd 
combustion. Then, only when it is in the predetermined range in which it never changes into the 3rd 
combustion condition, for example, especially generation of soot prospers while an EGR value is in the 
middle value of the 1st and 2nd set points, when engine operational status shifts between the 1st and 
2nd operational status, it may be made to change into the 3rd combustion condition. 
[0017] As a fuel-injection control means, when changing an engine into the 3rd combustion condition, 
fuel injection timing shall be controlled by invention of claim 2 to a lag side rather than the time of the 
2nd combustion condition. Since it becomes less than the time of the rate of diffusive burning of the 
fuel spray being in the 2nd combustion condition in the 3rd combustion condition in this, the operation 
effectiveness of invention of claim 1 is acquired more certainly. 

[0018] It has an EGR presumption means to presume an engine actual EGR value, and a fuel-injection 
control means shall control fuel injection timing by invention of claim 3 based on the presumed result 
of the EGR value by said EGR presumption means, when changing an engine into the 3rd combustion 
condition at least. 

[0019] When changing an engine into the 3rd combustion condition, based on the presumed result by 

the EGR presumption means, fuel injection timing can be correctly controlled by this to correspond to 

change of the actual exhaust air reflux condition in an engine gas column internal combustion glow 

room. Therefore, claim 1 or the operation effectiveness of invention of two is fully acquired. 

[0020] As a fuel-injection control means in invention of claim 3, when changing an engine into the 3rd 

combustion condition, it shall control by invention of claim 4 to a tooth-lead-angle side, so that there 

are many rates of the reflux exhaust air of fuel injection timing under inhalation of air. 

[0021] That is, although it is easy to cause a flame failure in the 3rd combustion condition which 

injects a fuel like the expansion line of a gas column when there are many rates of reflux exhaust air, 

by controlling fuel injection timing to a tooth-lead-angle side, so that there are many rates of reflux 
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exhaust air, preventing a flame failure, it becomes possible to carry out the lag of the fuel injection 
timing to the maximum, and optimization of fuel-injection-timing control is attained. 
[0022] It shall have a target set torque means to set up engine target torque, and a fuel-injection 
control means shall control fuel oil consumption by invention of claim 5 according to the set point by 
said target set torque means. By fuel oil consumption being controlled by this to correspond to engine 
target torque, even if an engine combustion condition changes, fluctuation of torque is controlled. 
[0023] That is, as mentioned above, when an engine is in the 3rd combustion condition, cycle efficiency 
becomes low rather than the time of the 2nd combustion condition, but in case an engine combustion 
condition switches from one side of the 2nd and 3rd combustion condition to another side, fluctuation 
of torque is controlled by being controlled by said fuel-injection control means so that the fuel oil 
consumption at the time of the 3rd combustion condition increases more than the 2nd combustion 
condition (invention of claim 6). 
[0024] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0025] (Whole configuration) Drawing 1 shows an example of the combustion control system A of the 
diesel power plant concerning the operation gestalt of this invention, and 1 is the diesel power plant 
carried in the car. This engine 1 has two or more gas columns 2 and 2 and — (one is illustrated), the 
piston 3 is fitted in possible [ reciprocation ] into each of that gas column 2, and the combustion 
chamber 4 is divided in each gas column 2 with this piston 3. Moreover, the injector 5 (fuel injection 
valve) is arranged in the head-lining section of a combustion chamber 4, and a high-pressure fuel is 
directly injected from the nozzle hole of the point to a combustion chamber 4. On the other hand, the 
end face section of the injector 5 for every gas column 2 is connected to the common fuel distribution 
tube 6 (common rail) by branch pipes 6a and 6a and — (one is illustrated), respectively. The fuel 
feeding pipe 8 connects with the high-pressure-distribution pump 9, this common rail 6 is stored in the 
high-pressure condition so that the fuel supplied from this high-pressure-distribution pump 9 can be 
supplied to said injectors 5 and 5 and — to the timing of arbitration, and the fuel-pressure sensor 7 for 
detecting the fuel pressure (common-rail-pressure force) of that interior is arranged. 
[0026] While connecting with the fuel-supply system which is not illustrated, drive connection is 
carried out with the belt with a gear tooth etc. at the crankshaft 10, and said high-pressure- 
distribution pump 9 adjusts the amount of supply of the fuel to a common rail 6 by returning a part of 
the fuel to a fuel-supply system through a solenoid valve while feeding a fuel to a common rail 6. Fuel 
pressure is controlled by the predetermined value corresponding to the operational status of an engine 
1 by controlling the opening of this solenoid valve by ECU40 (after-mentioned) according to the 
detection value by said fuel-pressure sensor 7. 

[0027] Moreover, although not illustrated in the upper part of an engine 1, while the valve gear which 
makes an inlet valve and an exhaust valve open and close, respectively is arranged, the crank angle 
sensor 1 1 which detects angle of rotation of a crankshaft 10, and the engine water temperature sensor 
1 3 which detects the temperature of cooling water are formed in the lower part of an engine 1 . the 
electromagnetism arranged so that it may carry out phase opposite at the plate for [ detected ] 
prepared in the crankshaft edge, and its periphery, although said crank angle sensor 1 1 is not 
illustrated for details — it consists of pickup, and a pulse signal is outputted whenever the height 
which covered the periphery section perimeter of said plate for [ detected ], and was formed at equal 
intervals passes. 

[0028] The inhalation-of^air path 1 6 for supplying the air (new mind) filtered with the air cleaner 15 to 
the combustion chamber 4 of each gas column 2 to the side face by the side of one of an engine 1 
(right-hand side of drawing) is connected. A surge tank 17 is formed in the down-stream edge of this 
inhalation-of-air path 16, and while each path which branched from this surge tank 17 is open for free 
passage to the combustion chamber 4 of each gas column 2 with the suction port, respectively, the 
intake-pressure sensor 18 which detects the pressure condition of inhalation of air is formed in the 
surge tank 1 7. 

[0029] Moreover, the inhalation-of^air throttle valve 22 which serves as the hot-film type intake air 
flow sensor 19 which detects the flow rate of the air inhaled from the outside to an engine 1 in order, 
the compressor 20 which drives in the below-mentioned turbine 27 and compresses inhalation of air, 
and the intercooler 21 which cools the inhalation of air compressed by this compressor 20 from a 
butterfly valve toward the upstream to the downstream is formed in said inhalation-ol^air path 16. A 
valve stem rotates with a stepping motor 23, and is made into the condition of the arbitration of a 
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before [ from a close by-pass bulb completely / full open ] f and also in the state of the close by-pass 
bulb completely, between the inhalation-of-air throttle valve 22 and the peripheral wall of the 
inhalation-of-air path 16, this inhalation-of-air throttle valve 22 is constituted so that only the gap 
where air flows may remain. 

[0030] On the other hand, the flueway 26 is connected to the side face of the opposite side (left-hand 
side of drawing) of an engine 1 so that combustion gas (exhaust air) may be discharged from the 
combustion chamber 4 of each gas column 2, respectively. The upper edge of this flueway 26 branches 
every gas column 2, it is the exhaust manifold which is open for free passage to a combustion chamber 
4 with an exhaust air port, respectively, and linear 02 sensor 29 which detects the oxygen density 
under exhaust air, the turbine 27 rotated in response to an exhaust stream, and the catalytic converter 
28 which can purify the injurious ingredients under exhaust air (HC, CO, NOx, soot, etc.) are arranged 
in the down-stream flueway 26 in order toward the downstream from the upstream rather than this 
exhaust manifold. 

[0031] The turbosupercharger 30 which consists of said turbine 27 and compressor 20 of the 
inhalation-of-air path 16 It is the adjustable turbo (it is called Following VGT) to a turbine 27 to which 
it was made to change the path cross-sectional area of exhaust air by the flaps 31 and 31 of working, 
and — . Said flaps 31 and 31 and — are that the magnitude of the negative pressure which drive 
connection is carried out at diaphram 32, and acts on the diaphram 32 is adjusted by the solenoid valve 
33 for negative pressure control through the link mechanism which is not illustrated respectively. 
These flaps 31 and 31 and the rotation location of — are adjusted. In addition, a turbosupercharger 
may not be an adjustable turbo. 

[0032] The upper edge of the exhaust air reflux path (henceforth an EGR path) 34 for making a part of 
exhaust air flow back to an inspired air flow path is connected to said flueway 26 so that the part of 
the exhaust air upstream may be attended and opening may be carried out rather than a turbine 27. It 
connects with the inhalation-of-air throttle valve 22 and the inhalation-of-air path 16 between surge 
tanks 17, and the down-stream edge of this EGR path 34 makes a part of exhaust air taken out from 
the flueway 26 flow back to the inhalation-of-air path 16. Moreover, EGR cooler 37 (cooling means) for 
cooling the exhaust air which circulates the interior in the middle of the EGR path 34, and the amount 
control valve 35 of exhaust air reflux (henceforth an EGR valve) in which opening accommodation is 
possible are arranged. This EGR valve 35 is the thing of for example, a negative pressure corresponding 
movement type, like said flaps 31 and 31 of VGT30, and — , by adjusting the magnitude of the negative 
pressure to diaphram by the solenoid valve 36, adjusts the cross section of the EGR path 34 to a 
linear, and adjusts the flow rate of the exhaust air which flows back to the inhalation-of-air path 16. 
[0033] And said each injector 5, the high-pressure-distribution pump 9, the inhalation-of-air throttle 
valve 22, VGT30, and EGR valve 35 grade all operate in response to the control signal from a control 
unit (Electronic Contorol Unit: call it Following ECU) 40. On the other hand, the output signal from said 
fuel-pressure sensor 7, the crank angle sensor 11, the engine water temperature sensor 13, the 
intake-pressure sensor 18, an intake air flow sensor 19, and linear 02 sensor 29 grade is inputted into 
this ECU40, respectively, and the output signal from the accelerator opening sensor 39 which the 
accelerator pedal which is not illustrated steps on and detects a control input (accelerator opening) is 
further inputted into it. 

[0034] (Outline of an engine combustion control) Fundamental control of the engine 1 by said ECU40 
controls fuel pressure, i.e., the injection pressure of ****, by actuation control of the high-pressure- 
distribution pump 9 while it mainly determines fundamental target fuel oil consumption based on 
accelerator opening and controls the injection quantity and fuel injection timing of a fuel by actuation 
control of an injector 5. Moreover, the reflux rate of the exhaust air to a combustion chamber 4 is 
controlled by control of the opening of the inhalation-of-air throttle valve 22 or the EGR valve 35, and 
the supercharge effectiveness of inhalation of air is further raised by the flaps 31 and 31 of VGT30, 
and actuation control (VGT control) of — . 

[0035] As shown in the control map (combustion mode map) of drawing 2 , relatively of all the 
operating range between ** of an engine 1 specifically to a low loading side The premixed combustion 
field (H) is set up (the 1st operational status). Here Drawing 3 (a) He is trying to make it burn with 
autohesion fire, after making the fuel inject from the compression stroke middle of a gas column 2 to 
an anaphase with an injector 5 and forming the most homogeneous beforehand possible gaseous 
mixture, as typically shown in - (c). after such a combustion gestalt was conventionally called 
premixing compression ignition combustion, it set up fuel injection timing of the fuel appropriately when 
there was not not much much fuel oil consumption per 1 cycle of a gas column, and distributing the 

http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2006/07/25 



JP,2003-286880,A [DETAILED DESCRIPTION] 



6/15 s<— v 



fuel widely moderately and fully mixing with air — the most — abbreviation — autohesion fire is 
carried out after the same ignition-delay passage of time, and it is made to burn all at once That is, 
premixing compression ignition combustion is in the 1st combustion condition with more rates of 
premixed combustion than the rate of diffusive burning. 

[0036] In addition, as shown in drawing 3 (a), it may be made to perform injection of the fuel by said 
injector 5 at once, or as shown in this drawing (b) and (c), it may be made to perform it by dividing into 
multiple times. When a gaseous pressure and a gaseous consistency condition inject a fuel to the low 
combustion chamber 4 from the compression stroke middle of a gas column 2 to an anaphase near the 
compression top dead center, it is for avoiding that the accomplishment force of the fuel spray 
becomes strong too much, therefore it is so desirable that this has much fuel oil consumption to 
increase the count (number of fractionation) of fuel injection. 

[0037] The EGR valve 35 of the EGR path 34 is opened greatly relatively, and it is made to make a lot 
of exhaust air flow back to the inhalation-of-air path 16 in the case of said premixing compression 
ignition combustion. Since large exhaust air of heat capacity will be mixed so much by new mind, i.e., 
the new air supplied from the outside, with inactive and the drop and steam of a fuel will be mixed to 
this by carrying out like this, while the heat capacity of premixed air itself becomes large, the fuel in it 
and the consistency of oxygen become comparatively low. It can be made to be able to light to the 
optimal timing near the compression top dead center (TDC), and can be made to burn, after extending 
ignition-delay time amount and fully mixing air, exhaust air, and a fuel by this. 

[0038] Concretely, the graph shown in drawing 4 is the experimental result which showed how the 
pattern of heat release would change according to an EGR rate (reflux exhaust air to the new mind 
under inhalation of air comparatively), when injecting a fuel to the predetermined crank angle (for 
example, BTDC30"CA) in front of a compression top dead center (BTDC) and carrying out premixing 
compression ignition combustion in the low loading region of an engine 1 . As an imaginary line shows to 
this drawing, when an EGR rate is low, autohesion fire of the fuel is considerably carried out by the 
tooth-lead-angle side, and it serves as a pattern of ****** heat release with low cycle efficiency from 
TDC. It turns out that the peak of heat release becomes Abbreviation TDC when an EGR rate is 55% of 
abbreviation, as an EGR rate takes for becoming high on the other hand, the timing of autohesion fire 
moves to a lag side gradually and a continuous line shows to drawing, and it becomes a heat release 
pattern high [ of cycle efficiency ] that the peak of heat release has become quite high when an EGR 
rate is low according to [ again ] the graph of said drawing 4 , and it is intense combustion high [ of the 
rate of combustion ]. Generation of NOx accompanying combustion prospers at this time, and a very 
loud combustion noise occurs. On the other hand, an EGR rate takes for becoming high, the standup of 
heat release becomes gradually loose and the peak also falls, this — like the above — gaseous mixture 
it is thought that only the part by which a lot of exhaust air is included in inside is depended on that 
the consistency of a fuel and oxygen becomes low and heat of combustion being absorbed by the 
exhaust air. And in the state of moderate low-temperature combustion of heat release, generation of 
NOx is controlled sharply such. 

[0039] Concretely, the graph shown in drawing 5 shows change of the excess air factor lambda of the 
combustion chamber 4 to change of an EGR rate, NOx under exhaust air, and the concentration of 
soot in the aforementioned experiment, and according to this drawing (a) An excess air factor lambda 
becomes small gradually as an excess air factor lambda is as large as lambda**2.7 and an EGR rate 
becomes large, when an EGR rate is 0% in this experiment condition, and when an EGR rate is 55 - 60% 
of abbreviation, it is abbreviation lambda= 1. That is, although the reflux rate of exhaust air takes for 
increasing and the average rate lambda of hyperoxia of gaseous mixture approaches 1 , even if the ratio 
of a fuel and oxygen is abbreviation lambda= 1, a lot of exhaust air will exist in those perimeters, and 
the consistency of a fuel or oxygen itself will not be so high. The concentration of NOx under exhaust 
air is decreasing uniformly with increase of an EGR rate, and an EGR rate stops therefore, almost 
generating NOx at 45% or more, as shown in drawing (b). 

[0040] On the other hand, about generation of soot, as shown in this drawing (c), if soot is hardly seen 
for an EGR rate at 0 - 30% of abbreviation but an EGR rate exceeds 30% of abbreviation, the 
concentration of soot will increase rapidly, but if an EGR rate exceeds 50% of abbreviation, it will 
decrease again, and if an EGR rate becomes 55% or more of abbreviation, it will become abbreviation 0. 
First this as well as diesel combustion general when an EGR rate is low It will be in a combustion 
condition (2nd combustion condition) with many rates of diffusive burning from the rate of premixed 
combustion. And although soot is hardly generated from oxygen existing superfluously to a fuel during 
inhalation of air also in the case of intense combustion, when an EGR rate increases and the oxygen 
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under inhalation of air decreases, I hear that the condition of diffusive burning gets worse and the 
amount of generation of soot increases rapidly, and it is. On the other hand, if an EGR rate becomes 
55% or more of abbreviation, as mentioned above, after new mind, exhaust air, and a fuel are fully 
mixed, it will come to burn, and it will be thought at this time that soot is hardly generated. 
[0041] As mentioned above, the predetermined value which controlled the opening of the EGR valve 35 
and set up the EGR rate beforehand in short while injecting the fuel at an early stage comparatively 
with this operation gestalt, when an engine 1 was in the premixed combustion field by the side of low 
loading (H) (the 1st set point: although it is about 55% of abbreviation in the aforementioned example of 
an experiment) It is considering as the above with desirable generally setting it as abbreviation 50 - 
about 60% of abbreviation, and the premixed combustion which NOx and soot hardly generate realizes a 
subject's low-temperature combustion. 

[0042] On the other hand, as shown in the control map of said drawing 2 , in a operating range (D) and 
the (2nd operational status) by the side of high speeds other than a premixed combustion field (H) 
thru/or a heavy load, it is made to perform general diesel combustion with more rates of diffusive 
burning of gaseous mixture than the rate of premixed combustion. That is, as shown in drawing 3 (d), a 
fuel is made to mainly inject near the TDC of a gas column 2 with an injector 5, and it is made to carry 
out diffusive burning of a great portion of gaseous mixture following early premixed combustion 
(although this operating range (D) is called diffusive-burning field, you may make it inject [ except near 
the compression top dead center of a gas column 2 ] a fuel by this operating range hereafter). 
[0043] If the opening of the EGR valve 35 is measured against the above mentioned premixed 
combustion field (H), it will be made small, and it is made for an EGR rate to become below the 
predetermined value (the 2nd set point) set up beforehand in that case. As it is the range from which, 
as for this value, diffusive burning does not cause increase of soot in a subject's general diesel 
combustion, it is set up so that generation of NOx may be controlled as much as possible, and an 
example is specifically shown in the graph of drawing 6 , as for the upper limit of the EGR rate in a 
diffusive-burning field (D), it is desirable to set it as the range of abbreviation 30 - 40% of abbreviation. 
Moreover, since an EGR rate becomes low like a heavy load side since it is necessary to secure the 
amount of supply of the new mind to a gas column 2 so that the load of an engine 1 becomes high, and 
the charge pressure of the inhalation of air by the turbosupercharger 30 moreover becomes high by the 
high-speed thru/or heavy load side, reflux of exhaust air is not performed substantially. 
[0044] By the way, when the combustion condition of an engine 1 is switched like the above, there is a 
possibility that problems, such as aggravation of an exhaust air condition, may arise transitionally, in 
the case of the change. Namely, if change of the concentration of the soot to change of an EGR rate is 
seen in the time of premixing compression ignition combustion and diesel combustion, respectively as 
typically shown in drawing^ for example, when an engine 1 shifts to a diffusive-burning field (D) from a 
premixed combustion field (H) While switching the injection mode of the fuel by the injector 5 to 
injection (diesel combustion) near the TDC from early injection (premixing compression ignition 
combustion), the opening of the EGR valve 35 is changed and an EGR rate shifts to the condition of 
the 2nd less than set point from said condition of the 1 st more than set point. Namely, although it 
shifts to the condition of the diesel combustion shown with a broken line from the condition of the 
premixing compression ignition combustion (it is written as premixed combustion in drawing) shown as 
a continuous line in this drawing (a) Under the present circumstances, since a certain amount of time 
amount is needed for change of the amount of reflux of exhaust air, supposing it switches only the 
injection mode of a fuel to injection near the TDC immediately Diffusive burning will switch to a 
subject's diesel combustion in the excessive condition of an EGR rate, and as the arrow head of a thick 
wire shows to drawing, generation of soot will increase remarkably. 

[0045] Moreover, although it shifts to the condition (a continuous line shows) of premixing compression 
ignition combustion from the condition (a broken line shows) of diesel combustion on the contrary as 
an arrow head shows to this drawing (b) when shifting to a premixed combustion field (H) from a 
diffusive-burning field (D) Supposing it switches only the injection mode of a fuel to early injection from 
injection near the TDC immediately at this time Since it will switch to premixing compression ignition 
combustion in the condition with the inadequate rate of the reflux exhaust air under inhalation of air, 
while a very (refer to drawing 4 ) loud combustion noise occurs by rapid combustion by the premature 
ignition of premixed air, the amount of generation of NOx will increase rapidly, and the amount of 
generation of soot will also increase. 

[0046] When the operational status of an engine 1 shifted between a premixed combustion field (H) and 
a diffusive-burning field (D) as a description part of this invention in the combustion control system A 
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of this operation gestalt to such a problem, it was made to make an engine 1 into the 3rd different 
combustion condition from both premixing compression ignition combustion and diesel combustion that 
the aggravation of a transitional exhaust air condition and generating of the noise like the above should 
be prevent. 

[0047] When an engine 1 shifts to another side from either a premixed combustion field (H) or a 
diffusive-burning field (D), like ****, by control of the opening of the EGR valve 35, the amount of 
reflux of exhaust air is changed, an EGR rate changes by this, and, specifically, it becomes a small and 
larger value than the 2nd set point from the 1st set point transitionally. At this time, fuel injection 
timing of the fuel by the injector 5 of each gas column 2 is controlled as much as possible by both 
premixing compression ignition combustion and diesel combustion at a lag side in the range from which 
it sets like the expansion line of a gas column 2, and a flame failure is not caused in the predetermined 
range (it sets, for example to drawing 7 (a), and EGR rate EGR is the range of EGR1-EGR2) in which 
the concentration of soot becomes high. 

[0048] That is, like the expansion line of the gas column 2 of an engine 1, since combustion chamber 4 
volume increases with downward migration of a piston 3 and the temperature and pressure decline, 
ignition-delay time amount becomes long, so that fuel injection timing carries out a lag. For this reason, 
since most fuel spray is fully mixed with inhalation of air (air and reflux exhaust air) between long 
ignition-delay periods, it can be made to burn, if it is made to carry out a lag as much as possible in the 
range which does not become so since a fuel will be discharged, without resulting in ignition (flame 
failure), if the lag of the fuel injection timing is carried out too much. 

[0049] The property of the heat rate in such a 3rd combustion condition is shown in the graph of 
drawing 8 as contrasted with general diesel combustion. First, when the overall configuration of the 
graph of a heat rate is seen, in the state of the 3rd combustion shown in drawing as a continuous line, 
there is such no distinction to the section of the combustion with the first stage rapid at the general 
time of diesel combustion (premixed combustion) which shows in drawing with a broken line, and the 
section of the loose combustion (diffusive burning) following it being distinguished. Moreover, in the 
state of the 3rd combustion, the standup of the graph immediately after initiation of heat release is 
loose, and it turns out that it is slow combustion. That is, in the state of the 3rd combustion, the fuel is 
premixed combustion loose as a whole, and NOx under exhaust air and the concentration of soot are 
considered to become very low like premixing compression ignition combustion. 
[0050] That is, in order for the reflux rate of the exhaust air in the combustion chamber 4 in a gas 
column 2 to be premixing compression ignition combustion, when many [ for on the other hand 
considering as diesel combustion / while switching the combustion condition of an engine 1 / it is too 
few and / too ], generation of NOx or soot can fully be reduced by making an engine 1 into said 3rd 
combustion condition. Moreover, at this time, there is also no possibility that an excessive combustion 
noise may occur by the premature ignition of premixed air. 

[0051] In addition, two predetermined values EGR1 and EGR2 of EGR rate EGR shown in said drawing 
7 (a) When the range where the concentration of soot becomes high by both premixing compression 
ignition combustion and diesel combustion like the above is divided and an engine 1 shifts to a 
diffusive-burning field (D) from a premixed combustion field (H), respectively Since it becomes the 
criteria switched to a diesel combustion condition from the 3rd combustion condition from the 
condition of premixing compression ignition combustion again at the 3rd combustion condition, it will be 
hereafter called a change-over EGR rate. Similarly, two predetermined values EGR3 and EGR4 of EGR 
rate EGR shown in drawing 7 (b) are values of a change-over EGR rate, respectively, when an engine 1 
shifts to a premixed combustion field (H) from a diffusive-burning field (D). Moreover, although the 
value (EGR1, and EGR3, EGR2 and EGR4) of the change-over EGR rate which corresponds mutually is 
for that only a few differ preventing hunting, it is also possible respectively to be referred to as 
EGR1=EGR3 and EGR2=EGR4. 

[0052] (Fuel-injection control) Below, the concrete control procedure of the injector 5 by said ECU40 
is based and explained in the flow chart Fig. of drawing 9 and drawing 10 . First, in the step SA 1 after 
the start of the flow shown in drawing 9 , the value of the various flags which input the signal from the 
fuel-pressure sensor 7, the signal from the crank angle sensor 1 1, the signal from the intake-pressure 
sensor 18, the signal from an intake air flow sensor 19, the signal from linear 02 sensor 29, the signal 
from the accelerator opening sensor 39, etc. (data input), and are memorized by the memory of ECU40 
at least is read. Then, in a step SA 2, based on the engine speed ne and the accelerator opening Acc 
for which it asked from the crank angle signal, the target torque Trq of an engine 1 is read from a 
target torque map, and is set up. This target torque map is beforehand set up experimentally in quest 
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of the optimal value corresponding to the accelerator opening Acc and an engine speed ne, and it 
stores in the memory of ECU40 electronically, and the target torque Trq is large, so that an engine 
speed ne is so high that the accelerator opening Acc is large, as an example is shown in drawing 1 1 (a). 

[0053] Then, in a step SA 3, the combustion mode of an engine 1 is judged with reference to a 
combustion mode map (refer to drawing 2 ). That is, it judges whether an engine 1 is in a premixed 
combustion field (H) based on the target torque Trq and an engine speed ne, and if this judgment 
diffusive-burning field (D) Becomes by NO, while progressing to the below-mentioned step SA 8, it 
judges whether when the judgment became YES, it progressed to a step SA 4, and in the last control 
cycle, the engine 1 suited the diffusive-burning field (D) this time. This judgment updates the value of 
the flag with which a operating range is expressed according to the judgment result in the step SA 3 of 
the last control cycle, memorizes this in the memory of ECU40, and should just judge it based on the 
value of that flag. And if a judgment is YES, since it is at the shift time to a premixed combustion field 
(H) from a diffusive-burning field (D), it progresses to a step SA 5, and the shift flag FH will be set, and 
it will progress to a step (FH<-1 ) SA 6, and will progress to the step SB 7 of drawing 1 0 which 
mentions the value of change-over EGR rate EGR*1 and EGR*2 later as predetermined values EGR3 
and EGR4, respectively here. 

[0054] Moreover, early injection of the fuel is carried out with an injector 5 so that it may progress to 
steps SB1-SB6 of the flow shown in drawing 1 0 if a judgment is NO while progressing to said step SA 
6, if it will progress to a step SA 7 if the judgment of said step SA 4 is NO, and said shift flag FH 
judges whether it is ON (FH=1?) and a judgment becomes YES and may be in a premixing compression 
ignition combustion condition. That is, the basic fuel injection timing ITHb (crank angle location which 
the needle valve of an injector 5 opens) is read from a fuel-injection-timing map as first read the basic 
injection quantity QHb from the premixed combustion field (H) of an injection-quantity map as shown in 
drawingjM (b) in a step SB 1 based on the target torque Trq and an engine speed ne and similarly 
shown in this drawing (c). Said injection-quantity map and fuel-injection-timing map are beforehand set 
up experimentally in quest of the optimal value corresponding to the target torque Trq and an engine 
speed ne, it stores in the memory of ECU40 electronically, and the value of the basic injection quantity 
QHb in said injection-quantity map is so large that an engine speed ne is so high that the accelerator 
opening Acc is large in a premixed combustion field (H). 

[0055] Moreover, it is on the tooth-lead-angle side, so that an engine speed ne is so high that the 
accelerator opening Acc is large in a premixed combustion field (H) in said fuel-injection-timing map, in 
the value of the basic fuel injection timing ITHb, most fuel spray matches with fuel oil consumption or 
fuel pressure in the predetermined crank angle range (for example, BTDC90" - 30-degreeCA) in the 
compression stroke of a gas column 2 so that it may burn, after fully being mixed with air, and it is set 
up. 

[0056] Then, in a step SB 2, the correction factor c1 of fuel injection timing is read from an 
amendment table, in order to amend the fuel injection timing to a combustion chamber 4 boiled and 
depended on an injector 5 based on the reflux condition of exhaust air, this amendment table is set up 
so that it sets up experimentally in quest of the value of the optimal correction factor c1 
corresponding to an EGR rate beforehand, and it stores in the memory of ECU40 electronically, for 
example, an EGR rate is high and fuel injection timing may carry out a lag. And in a step SB 3, the 
amendment operation of fuel oil consumption or fuel injection timing is performed. This multiplies said 
basic fuel injection timing ITHb by said correction factor d, and asks for the target fuel injection timing 
ITHt while it amends said basic fuel injection timing QHb according to engine water temperature, an 
intake pressure, etc. and calculates the target injection quantity QHt. 

[0057] Then, in a step SB 4, the target injection quantity QHt and the target fuel injection timing ITHt 
will be set up, respectively, the shift flag FH is cleared in the continuing step SB 5 (FH<-0), in the 
continuing step SB 6, if said set-up fuel injection timing ITHt of the compression stroke of a gas 
column 2 comes every gas column 2 of an engine 1, injection actuation of the fuel by the injector 5 will 
be performed, and a return will be carried out to after an appropriate time. 

[0058] That is, are judged with an engine 1 being in a premixed combustion field (H) based on the 
accelerator opening Acc and an engine speed ne, and he makes it light, after making the fuel inject at 
an early stage in the predetermined crank angle range of a compression stroke with the injector 5 for 
every gas column 2 and fully mixing with inhalation of air at this time, when it was not at the shift time 
from a diffusive-burning field (D), and is trying to make it burn (premixing compression ignition 
combustion). 
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[0059] It judges whether in the last control cycle, the engine 1 suited the premixed combustion field 
(H), and at the step SA 8 to which the engine 1 progressed by being judged with it being in a diffusive- 
burning field (D) in the step SA 3 of the flow of said drawing 9 on the other hand, if a judgment is YES, 
it progresses to a step SA 9, and after setting the shift flag FD (FD<-1), it will progress to a step SA 
10. And it progresses to said step SA 6 and the step SB 7 of drawing 10 which mentions the value of 
change-over EGR rate EGR*1 and EGR*2 later as predetermined values EGR1 and EGR2 similarly, 
respectively. On the other hand, if a judgment is NO in said step SA 8, it will progress to a step SA 1 1 
and the shift flag FD will judge whether it is ON (FD=1?). If this judgment becomes YES, while 
progressing to said step SA 10, if a judgment is NO, it will progress to steps SB10-SB14 of the flow of 
dra wing 10 , and a fuel is made to inject near the TDC with an injector 5 so that it may be in a diesel 
combustion condition. 

[0060] That is, first, at a step SB 10, based on the target torque Trq and an engine speed ne, the basic 
injection quantity QDb is read from the diffusive-burning field (D) of an injection-quantity map (refer to 
drawing 1 1 (b)), and the basic fuel injection timing ITDb is similarly read from the diffusive-burning field 
(D) in a fuel-injection-timing map (refer to this drawing (c)). The value of the basic injection quantity 
QDb in said injection-quantity map is set up so that it may become so large that an engine speed ne is 
so high that the accelerator opening Acc is large in a diffusive-burning field (D). Moreover, the 
termination stage (crank angle location which the needle valve of an injector 5 closes) of fuel injection 
turns into a predetermined stage after a compression top dead center, it matches and the value of the 
basic fuel injection timing ITDb in the diffusive-burning field (D) of said fuel-injection-timing map is set 
as fuel oil consumption or fuel pressure (common rail pressure) so that the fuel spray may carry out 
diffusive burning good. 

[0061] Then, in a step SB 1 1, each correction factors c2 and c3 of the injection quantity and fuel 
injection timing are read from an amendment table. The time when an EGR rate is higher should just 
set up this amendment table so that the lag of the fuel injection timing may be carried out, while it sets 
up experimentally in quest of the optimum value of the correction factors c2 and c3 corresponding to 
an EGR rate beforehand, and it stores in the memory of ECU40 electronically, for example, decreasing 
the quantity of the injection quantity when an EGR rate is relatively high in order [ to a combustion 
chamber 4 ] to amend fuel oil consumption and fuel injection timing based on the reflux condition of 
exhaust air, respectively. Then, in a step SB 12, the amendment operation of fuel oil consumption or 
fuel injection timing is performed. This multiplies said basic fuel injection timing ITDb by said correction 
factor c3, and asks for the target fuel injection timing ITDt while it multiplies said basic fuel injection 
timing QDb by said correction factor c2 and calculates the target injection quantity QDt. 
[0062] And in a step SB 13, the target injection quantity QDt and the target fuel injection timing ITDt 
are set up, respectively, if the shift flag FD is cleared in the continuing step SB 14 (FD<-0). it 
progresses to said step SB 6 and said set-up fuel injection timing ITDt of the compression stroke of a 
gas column 2 comes every gas column 2 of an engine 1, injection actuation of the fuel by the injector 5 
will be performed, and a return will be carried out to after an appropriate time. 

[0063] That is, he is trying to make a fuel inject with an injector 5 near the TDC so that it is judged 
with an engine 1 being in a diffusive-burning field (D) based on the accelerator opening Acc and an 
engine speed ne, and it may become general diesel combustion, if it is not at the shift time from a 
premixed combustion field (H). In addition, an injector 5 is made to open in fuel injection timing ITDt as 
an injection gestalt of the fuel in a diffusive-burning field (D), the fuel of the daily dose corresponding 
to fuel oil consumption QDt is put in block, and it may be made to make it inject, and a fuel is divided 
into multiple times and you may make it make it inject from a tooth-lead-angle side from the fuel 
injection timing ITDt. Moreover, you may make it inject a little fuel by addition like the expansion line of 
a gas column 2 in addition to them. 

[0064] On the other hand, when an engine 1 shifts between a premixed combustion field (H) and a 
diffusive-burning field (D), an engine 1 is changed into the 3rd combustion condition which is not said 
premixing compression ignition combustion or diesel combustion transitionally, either. That is, in the 
step SB 7 of the flow of drawing 10 , the actual EGR rate (real EGR rate EGR) of an engine 1 is first 
presumed following either the step SA 6 of the flow of said drawing 9 , or the step SA 1 0. What is 
necessary is just to make it presume by predetermined count as this presumed approach based on the 
inhalation air content calculated based on the signal from an intake air flow sensor 1 9, the oxygen 
density called for based on the signal from linear 02 sensor 29, and the target fuel oil consumption 
QHt and QDt, for example. 

[0065] Then, in a step SB 8, it judges whether said real EGR rate EGR is larger than change-over EGR 
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rate EGR*1, and if it is YES in EGR>EGR*1, while progressing to said steps SB1-SB5 and considering 
as premixing compression ignition combustion, if it is NO in EGR<=EGR*1, it will progress to a step SB 
9 and real EGR rate EGR will judge shortly whether it is more than change-over EGR rate EGR*2. And 
if it is YES in EGR>=EGR*2, while progressing to said steps SB10-SB14 and considering as diesel 
combustion, if it is NO in EGR<EGR*2, it will progress to steps SB15-SB18, and a fuel is made to 
inject like the expansion line of a gas column 2 with an injector 5 so that it may be in the 3rd 
combustion condition. 

[0066] That is, at a step SB 15, the basic fuel injection timing ITkb is first read from the fuel-injection- 
timing map at the time of shift as read the basic injection quantity QKb from the injection-quantity 
map at the time of shift as shown in drawing 12 (a) and similarly shown in this drawing (b) based on the 
target torque Trq and an engine speed ne. The fundamental fuel oil consumption and fundamental fuel 
injection timing in the case of making an engine 1 into the 3rd combustion condition are matched with 
the target torque Trq and an engine speed ne, respectively, are set up experimentally, and the 
injection-quantity map and fuel-injection-timing map at the time of said shift store them in the 
memory of ECU40 electronically. 

[0067] In addition, the value of the basic injection quantity QKb in the injection-quantity map at the 
time of said shift Although it is so large that an engine speed ne is so high that the accelerator opening 
Acc is large like the injection-quantity map (refer to drawing 1 1 (b)) when making an engine 1 into the 
condition and diesel combustion condition of premixing compression ignition combustion In the 3rd 
combustion condition, since cycle efficiency is low compared with premixing compression ignition 
combustion or diesel combustion, the value of the injection quantity QKb has become [ the output 
corresponding to the target torque Trq ] more greatly than the value of the corresponding injection 
quantity QHb and QDb so that may be obtained. By this, even if the combustion condition of an engine 
1 switches, fluctuation of torque is suppressed and an operation feeling is not spoiled. 
[0068] Moreover, the value of the basic fuel injection timing ITkb in the fuel-injection-timing map at 
the time of said shift is set up in consideration of the fall of the temperature of the combustion 
chamber 4 accompanying downward migration of a piston 5, and a pressure after most fuel spray 
injected by the combustion chamber 4 from the injector 5 is premixing-ized with inhalation of air so 
that it may burn, and so that a flame failure may not be caused (ATDC5"CA near [ for example, ]). 
[0069] Then, in a step SB 1 6, each correction factors c4 and c5 of the injection quantity and fuel 
injection timing are read from an amendment table. This amendment table in order [ to a combustion 
chamber 4 ] to amend fuel oil consumption and fuel injection timing based on the reflux condition of 
exhaust air, respectively As it sets up experimentally in quest of the optimum value of the correction 
factors c4 and c5 corresponding to an EGR rate beforehand, and it stores in the memory of ECU40 
electronically, for example, an example is shown in drawing 12 (c) The correction factor c4 of fuel oil 
consumption is 1 in general, when an EGR rate is relatively low, and when an EGR rate is relatively 
high, it is set up so that it may become such a big value that an EGR rate is high and the quantity of 
fuel oil consumption may be increased. Moreover, the correction factor c5 of fuel injection timing is 1 
in general, when an EGR rate is relatively low, and when an EGR rate is relatively high, it is set as a 
value to which the tooth lead angle of the fuel injection timing is carried out, so that it is high. 
[0070] Then, in a step SB 1 7, the amendment operation of fuel oil consumption or fuel injection timing 
is performed. This multiplies said basic fuel injection timing ITkb by said correction factor c5, and asks 
for the target fuel injection timing ITkt while it multiplies said basic fuel injection timing QKb by said 
correction factor c4 and calculates the target injection quantity QKt. And if the target injection 
quantity QKt and the target fuel injection timing ITkt are set up in a step SB 18, respectively, it 
progresses to said step SB 6 and said set-up fuel injection timing ITkt like the expansion line of a gas 
column 2 comes every gas column 2 of an engine 1, injection actuation of the fuel by the injector 5 will 
be performed, and a return will be carried out to after an appropriate time. 

[0071] that is, when an engine 1 shifts to another side from one side of a premixed combustion field (H) 
and a diffusive-burning field (D) Real EGR rate EGR is compared with change-over EGR rate EGR*1 
and EGR*2. When EGR rate EGR is high (EGR>EGR*1), while considering as premixing compression 
ignition combustion When EGR rate EGR is low (EGR<EGR*2), it considers as diesel combustion. 
Moreover, in those middle predetermined range, the stage as the expansion line of a gas column 2 is 
made to inject a fuel with (EGR*2 <=EGR<=EGR*1) and an injector 5, and premixed combustion is 
made to consider as a subjects 3rd combustion condition. 

[0072] Target set torque section 40a (target set torque means) which sets up the target torque Trq of 
an engine 1 based on the accelerator opening Acc and an engine speed ne by the step SA 3 of flows of 
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control shown in said drawing 9 is constituted. 

[0073] By steps SA4-SA1 1 of said flows of control, steps SB1-SB6 of flows of control shown in 
drawing 10 , and SB8-SB18 [ moreover, ] So that it may become premixing compression ignition 
combustion, when an engine 1 is in a premixed combustion field (H) While carrying out early injection of 
the fuel by the compression stroke of a gas column 2 with an injector 5, injection control-section 40b 
(fuel-injection control means) which makes a fuel inject near the TDC at least consists of diffusive- 
burning fields (D) so that it may become general diesel combustion. 

[0074] And in case an engine 1 switches from one side of the condition of premixing compression 
ignition combustion or diesel combustion, and the 3rd combustion condition to another side, said 
injection control-section 40b is controlled by controlling fuel oil consumption Q according to the target 
torque Trq set up by said target set torque section 40a so that the fuel oil consumption at the time of 
the 3rd combustion condition increases relatively. 

[0075] Furthermore, EGR presumption section 40c (EGR presumption means) which presumes the 
actual EGR rate of an engine 1 by the step SB 7 of the flows of control of said drawing 1 0 is 
constituted. When an engine 1 shifts to another side from either said premixed combustion field (H) or 
a diffusive-burning field (D), said injection control-section 40b While the actual exhaust air reflux 
condition to a combustion chamber 4 is in a predetermined condition based on the presumed result of 
the real EGR value by said EGR presumption section 40c (EGR*2 <=EGR<=EGR*1), it is constituted so 
that premixed combustion may change an engine 1 into a subject's 3rd combustion condition. 
[0076] Next, if the concrete procedure of the EGR control by said ECU40 is based and explained in the 
flow chart Fig. of drawing 13 , it will set to the step SC 1 after a start first. (EGR control) At least The 
signal from the fuel-pressure sensor 7, the signal from the crank angle sensor 1 1 , The value of the 
various flags which input the signal from the intake-pressure sensor 18, the signal from an intake air 
flow sensor 19, the signal from linear 02 sensor 29, the signal from the accelerator opening sensor 39, 
etc. (data input), and are memorized by the memory of ECU40 is read. Then, in a step SC 2, the 
combustion mode of an engine 1 is judged like the step SA 3 of fuel-injection flows of control shown in 
drawing 9 , and if it becomes NO in a diffusive-burning field (D), while progressing to a step SC 5, if it 
becomes YES in a premixed combustion field (H), it will progress to a step SC 3. 

[0077] At this step SC 3, the desired value EGRHb of the opening of the EGR valve 35 corresponding 
to the premixing compression ignition combustion condition of an engine 1 is read and set up from the 
EGR map electronically stored in the memory of ECU40, then a control signal is outputted to the 
solenoid valve 37 of the diaphram of the EGR valve 35 from ECU40 in a step SC 4 (actuation of an 
EGR valve), and a return is carried out to after an appropriate time. 

[0078] At the step SC 5 which judged with an engine 1 being in a diffusive-burning field (D) in said step 
SC 2 on the other hand, and progressed, the desired value EGRDb of the opening of the EGR valve 35 
corresponding to the diffusive-burning condition of an engine 1 is read from said EGR map, it 
progresses to said step SC 5, the EGR valve 35 is operated, and a return is carried out to after an 
appropriate time. 

[0079] Said EGR map is beforehand set up experimentally in quest of the optimal value corresponding 
to the target torque Trq and an engine speed ne, and as an example is shown in dr awin g 14 (a), the 
desired value EGRH and EGRD of the opening of the EGR valve 35 is set up so that it may become so 
small that an engine speed ne is so high that the accelerator opening Acc is large respectively in a 
premixed combustion field (H) and a diffusive-burning field (D). When operational status changes in 
more detail from the predetermined operational status by the side of low-speed low loading (Point X 
shows to this drawing) to the predetermined operational status by the side of a high-speed heavy load 
(Point Y shows to this drawing), desired value EGRH and EGRD is set up, respectively so that the 
opening of the EGR valve 35 may change, as shown in this drawing (b). That is, when it sees along with 
straight-line X-Y showing the locus of change of operational status, the opening of the EGR valve 35 
becomes small gradually toward a high-speed heavy load side in a premixed combustion field (H), and 
after it becomes small one step across a boundary with a diffusive-burning field (D), it is becoming 
small gradually toward the high-speed heavy load side again. In that case, in the premixed combustion 
field (H), change of the opening of the EGR valve 35 to change of the operational status of an engine 1 
is very small, and on the other hand, in the diffusive-burning field (D), it is set up so that it may 
become comparatively large. 

[0080] That is. when an engine 1 is in a premixed combustion field (H), open the EGR valve 35 greatly 
relatively, a lot of exhaust air is made to flow back to the inhalation-of^air path 16 by the EGR path 34, 
and this realizes premixing compression ignition combustion good more than as the 1 st set point for 
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EGR rate EGR. He is trying to reduce NOx on the other hand, without causing increase of soot by 
changing an engine 1 into the condition of general diesel combustion, making opening of the EGR valve 
35 small relatively at this time, and making EGR rate EGR into the moderate condition of the 2nd less 
than set point, when an engine 1 is in a diffusive-burning field (D). 

[0081] By the flows of control shown in said drawing 1 3 , as a whole, when an engine 1 is in a premixed 
combustion field (H) So that an EGR value may turn into the 2nd less than set point fewer than said 
1st set point when it is in a diffusive-burning field (D) while controlling the opening of the EGR valve 35 
so that an EGR value turns into the 1st more than set point 40d (exhaust air reflux control means) of 
EGR control sections which control the opening of the EGR valve 35 is constituted. 
[0082] (The operation effectiveness) Next, if the operation effectiveness of the combustion control 
system A of the diesel power plant 1 concerning this operation gestalt is explained, first, by an engine 1 
being in a premixed combustion field (H), when it is not at the shift time from a diffusive-burning field 
(D), the EGR valve 35 will be opened greatly relatively, and the exhaust air taken out from the flueway 
26 of the turbine 27 upstream will flow back to the inhalation-of-air path 16 by the EGR path 34. And a 
lot of exhaust air which flows back such is supplied to the combustion chamber 4 in a gas column 2 
with the new mind supplied from the outside, and will be in the condition (real EGR rate EGR is the 
condition of the 1st more than set point) to a combustion chamber 4 that the reflux rate of exhaust air 
is high. 

[0083] If injection initiation of the fuel is carried out by the injector 5 to the combustion chamber 4 of 
this condition in the predetermined crank angle range (BTDC90" - 30-degreeCA) of the compression 
stroke of a gas column 2, in a combustion chamber 4, it will distribute comparatively widely, and it will 
fully mix with inhalation of air (new mind and reflux exhaust air), and a fuel will form the high gaseous 
mixture of a homogeneity degree, this gaseous mixture — in inside, although oxidation reaction (the 
so-called cool flame) of whenever [ low-temperature ] advances comparatively in a part especially with 
the high consistency of fuel vapor or oxygen In inside, large exhaust air (carbon dioxide etc.) of heat 
capacity is intermingled so much compared with air (nitrogen, oxygen, etc.). gaseous mixture — Since 
the consistency of the part, a fuel, and oxygen is low on the whole and heat of reaction will moreover 
be absorbed by the carbon dioxide with large heat capacity etc., the shift (the so-called ignition) to hot 
oxidation reaction is controlled, and ignition-delay time amount becomes long. 

[0084] And if it results near the compression top dead center of a gas column 2, and the temperature 
of the gas of a combustion chamber 4 rises further and the consistency of a fuel and oxygen becomes 
high enough, gaseous mixture will light all at once and will burn, under the present circumstances, 
gaseous mixture — since inner fuel vapor, air, and reflux exhaust air are fully distributed to 
homogeneity already and the cool flame reaction is advancing in the part with a comparatively high fuel 
consistency — gaseous mixture — in inside, the rich part of a fuel hardly exists, therefore most 
generation of the soot accompanying combustion is not seen. 

[0085] moreover — like the above — gaseous mixture — from distribution of inner fuel vapor being 
equalized Even if the whole burns all at once, rapid heat release does not happen locally in the interior, 
gaseous mixture — and — since the heat (heat of combustion) generated by the reaction of a fuel and 
oxygen will be absorbed by the exhaust air (carbon dioxide etc.) distributed to those perimeters — 
gaseous mixture — the rise of combustion temperature is suppressed also as the whole and NOx is 
reduced sharply. 

[0086] On the other hand, an engine 1 is in a diffusive-burning field (D), and if it is not at the shift time 
from a premixed combustion field (H), a fuel will be injected by the combustion chamber 4 near the 
TDC at least with an injector 5, and diffusive burning will be carried out good following early premixed 
combustion (general diesel combustion). Under the present circumstances, while opening of the EGR 
valve 35 is relatively made small and NOx and soot are reduced by reflux of exhaust air of a moderate 
daily dose, (the real EGR rate <= 2nd set point), and the amount of supply of new air are secured by 
the reflux rate of exhaust air being made below predetermined, and sufficient output comes to be 
obtained. 

[0087] Furthermore, when the operational status of an engine 1 shifts between a premixed combustion 
field (H) and a diffusive-burning field (D), an engine 1 will be in the 3rd different combustion condition 
from both said premixing compression ignition combustion and diesel combustion. That is, first, when an 
engine 1 shifts to a diffusive-burning field (D) from a premixed combustion field (H), the opening of the 
EGR valve 35 is changed by 40d of EGR control sections of ECU40, and the amount of reflux of the 
exhaust air to a combustion chamber 4 decreases by them. And while fuel oil consumption will increase 
by injection control-section 40b of ECU40 if real EGR rate EGR becomes below change-over EGR rate 
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EGR*1 (EGR1) as typically shown in drawing 15 (a) (refer to this drawing (b)), the lag of the fuel 
injection timing is carried out as sharply as the expansion line of a gas column 2 (refer to this drawing 

(c)). 

[0088] Most fuel spray which set the engine 1 like the expansion line of a gas column 2, and was 
injected by the combustion chamber 4 will be in the 3rd combustion condition which burns in the 
condition were premixing-ized, and as an arrow head shows to this drawing (a), by this, NOx and soot 
will be in the hardly generated combustion condition between the in-between conditions to a 
combustion chamber 4 that the reflux rate of exhaust air is suitable for neither premixing compression 
ignition combustion nor diffusive burning. Moreover, since the quantity of fuel oil consumption is 
increased when an engine 1 switches from the condition of premixing compression ignition combustion 
to the 3rd combustion condition (QKt>QHt), even if cycle efficiency is [ the 3rd combustion condition ] 
lower, the output torque of an engine 1 is hardly changed. Furthermore, fuel oil consumption gradually 
decreases, and as shown in drawing (b), as shown in drawing (c), fuel injection timing shifts to a lag side 
gradually, as real EGR rate EGR falls from the right of this drawing with the passage of time to the left 
in the 3rd combustion condition. That is, while being able to prevent a flame failure in the state of the 
3rd combustion which injects a fuel like the expansion line of a gas column 2 by the higher time of EGR 
rate EGR making [ many ] fuel oil consumption, and controlling fuel injection timing to a tooth-lead- 
angle side although a possibility of carrying out a flame failure also becomes strong while combustion 
becomes slow and cycle efficiency falls so that EGR rate EGR is high, the output corresponding to the 
target torque Trq is obtained. 

[0089] Then, shortly, if real EGR rate EGR becomes lower than change-over EGR rate EGR*2 (EGR2), 
while fuel oil consumption decreases by injection control-section 40b (refer to this drawing (b)), fuel 
injection timing comes (refer to this drawing (c)) to be controlled near the TDC of a gas column 2, and 
an engine 1 will be in the condition of diesel combustion of diffusive burning of a subject. That is, since 
the part whose cycle efficiency improves by switching from the 3rd combustion condition to a diesel 
combustion condition, and fuel oil consumption are lessened (QKt>QDt), the output torque of an engine 
1 is hardly changed also at this time. 

[0090] When an engine 1 shifts the above and reversely from a diffusive-burning field (D) to a premixed 
combustion field (H) While the quantity of fuel oil consumption will be decreased if real EGR rate EGR 
of an engine 1 becomes more than change-over EGR rate EGR*2 (EGR4: refer to drawing 7 (b)) 
although not illustrated Fuel injection timing will be in the combustion condition which is changed into a 
lag side near the TDC of a gas column 2, switches from a diesel combustion condition to the 3rd 
combustion condition, and NOx and soot hardly generate. If time amount furthermore passes and real 
EGR rate EGR exceeds change-over EGR rate EGR*1 (EGR3), while the quantity of fuel oil 
consumption will be decreased, the tooth lead angle of the fuel injection timing is sharply carried out to 
the compression stroke of a gas column 2, and an engine 1 will be in the condition of premixing 
compression ignition combustion. 

[0091] Therefore, according to the inflammable equipment A of the diesel power plant concerning this 
operation gestalt When an engine 1 shifts to another side from either a premixed combustion field (H) 
or a diffusive-burning field (D), When the reflux rate of exhaust air changes into the condition 
(condition that a real EGR rate is smaller than the 1st set point, and larger than the 2nd set point) to a 
combustion chamber 4 of being transitionally suitable for neither premixing compression ignition 
combustion nor diffusive burning, The stage as the expansion line of a gas column 2 is made to inject a 
fuel with an injector 5, and it can prevent that the concentration of soot becomes high transitionally or 
an excessive combustion noise occurs by the premature ignition of a fuel which carried out early 
injection because premixed combustion changes into a subject's 3rd combustion condition. 
[0092] Since real EGR rate EGR is presumed based on the signal from the linear 02 sensor 29 grade 
arranged in the flueway 26 in that case and he is trying for the time when real EGR rate EGR is higher 
to control fuel injection timing to a toothHead-angle side based on this presumed result While fuel 
injection timing etc. is controllable the optimal corresponding to the rate of reflux exhaust air actually 
changing in a combustion chamber 4, preventing a flame failure, the lag of the fuel injection timing is 
carried out to the maximum, and sufficient premixing-ization of the fuel spray can be realized. 
[0093] And the period which makes an engine 1 said 3rd combustion condition is limited when the 
concentration of soot becomes high above to some extent (EGR*2 <=EGR<=EGR*1), even if it is any 
of premixing compression ignition combustion and diesel combustion, and it can stop the period made 
into the 3rd comparatively fuel-inefficient combustion condition to the minimum. 
[0094] Moreover, since fuel oil consumption is controlled by the engine 1 of this operation gestalt to 
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offset the effect of cycle efficiency differing for each [ these ] combustion condition of every when 
switching between the condition of premixing compression ignition combustion or diesel combustion, 
and the 3rd combustion condition in case between a operating range (H) and (D) is shifted like the 
above, the output torque of an engine 1 is hardly changed, but can also prevent generating of an 
unpleasant shock. 

[0095] (Other operation gestalten) In addition, the configuration of this invention is not limited to the 
aforementioned operation gestalt, and also includes other various configurations. Namely, although it is 
made to consider as the 3rd combustion condition in said operation gestalt for example, when an 
engine 1 shifts between a operating range (H) and (D) Not only this but the engine 1 is in a premixed 
combustion field (H). For temperature up promotion of a catalytic converter 28, or supply of the 
reduction component to an NOx absorber Also when switching to the condition of diesel combustion 
from the condition of premixing compression ignition combustion temporarily, it may be made to make 
an engine 1 into the 3rd combustion condition temporarily. 

[0096] Moreover, an engine 1 is equipped with means (for example, good fluctuation valve system 
which changes the amount of lifts of a shutter valve or an inlet valve which takes up a part of 
inhalation-of-air path 16, and strengthens a swirl and a tumble) to strengthen a flow in the combustion 
chamber 4 in a gas column 2, this is operated in the 3rd combustion condition, and you may make it 
strengthen a flow in a gas column 2 in said operation gestalt. If it carries out like this, since the rate of 
combustion at the time of the 3rd combustion condition can be improved to the whole and decline in 
cycle efficiency can be controlled, aggravation of the fuel consumption resulting from considering as 
the 3rd combustion condition at the time of a change is mitigable to some extent. 
[0097] furthermore — although he is trying to make injection of the fuel by the injector 5 start in the 
predetermined crank angle range of the compression stroke of a gas column 2 with said operation 
gestalt when changing an engine 1 into the condition of premixing compression ignition combustion — 
injection of not only this but a fuel — like the inhalation-of-air line of a gas column 2 — from — you 
may make it start 
[0098] 

[Effect of the Invention] As mentioned above, as explained, according to the combustion control 
system of the diesel power plant concerning invention of claim 1 In what switched the engine to the 
1st combustion condition with many premixed combustion rates, and the 2nd combustion condition with 
many diffusive-burning rates relatively according to the operational status Since it was made to make 
fuel injection timing into the 3rd combustion condition with many rates of premixed combustion 
relatively as timing as the expansion line of a gas column when shifting to another side from one side of 
said 1st and 2nd combustion conditions It can control that generating and the exhaust air condition of 
an excessive combustion noise get worse transitionally. 

[0099] According to invention of claim 2, by controlling the fuel injection timing at the time of the 3rd 
combustion condition to a lag side rather than the time of the 2nd combustion condition, the rate of 
premixed combustion can be made [ many ] and the effect of the invention of claim 1 can be obtained 
more certainly. 

[0100] According to invention of claim 3, in the 3rd combustion condition, fuel injection timing can be 
controlled correctly to correspond to change of an actual exhaust air reflux condition, and claim 1 or 
the effect of the invention of 2 can fully be obtained. 

[0101] According to invention of claim 4, the lag of the fuel injection timing can be carried out to the 
maximum in the 3rd combustion condition by carrying out the tooth lead angle of the fuel injection 
timing, so that the reflux rate of exhaust air is high, preventing a flame failure. 

[0102] According to invention of claim 5 and claim 6, fluctuation of torque can be controlled, also when 
an engine combustion condition switches by controlling fuel oil consumption so that it may correspond 
to engine target torque. 



[Translation done.] 
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iofc-g. i«<-r-£>©#$?£L,^„ T&fr*.. ^^tr 
Tm&n.'peimnjBi.zmmomm&i&Tzitz z.tx\ 

^±5E* (TDC) jfi^t3$ij'<a?l-r-5c: 

t>. t<D^m^m.^x'\mn'Bi.zmm(ommtz^m^t£ 
mmmt^-\z^mv. z\raDmmm^mmt^z.tiz 

[0 0 0 7] fib, EGRtrioTKM^Wgm^ilsg 

-5 i 5 ^©£h £ft,©a#'>& 20 

<&-5 £1^5 ££&©"?> ^£JE38»*$$|£x>>? 

©*Q<^£ffil&5g*^j&<l:U £©^. EGR*«Jt 

<fcfr*J:5lrTDCifi»-eiH»S-fr*±5lZLT*5i3. 

EGR$I1 «Wii±^r[eJ^i-r^<fIfSS 1 © 
IS^MJ; 0 'h* '<. »S52 OR^ffiaTKiMffl-r* ±-5 lz 
Ltl'5 ; 30 

[ o o o s 3 

izmm(tj'.z9m<Dvtmt>m{t trzo, i *&*.&um 

tt. EGRfwi^^roaSta^M^^-B-TEGR^^ 

Its©!-*!,*!, C0#ft&dKSamai:£tt««gft 40 
— tr\>M$#£©;fcJ6©TD Cifi^T-W^SttC^A-S 

[0009] sfc, Ktt^j—zfrmi&fr^mtim 
&&xmmz®&z_z,ii%iz. ®.%^(Dmwm%<Dm^ 
&+ft\zis<i£^ftmrmmmttmmrdv$:%-Mmmz 
^JMst, mmimzM&zntc^m-eim.tim^tsi*^ 
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UZ>iit>b\Z. N0xO4)Slj}tl&«L3 6tj»©4)S 

[ooio] *3sgjtt, m^-s^t^^-T^c^nfcfcoD 

#©lg 1 ©MS&tKig («Atf^«^£EIS#5k*«l) tt£ 

f£± £ KltT -5 d t \Z $> Z> . 
[0 0 11] 

46jc, *%bjx-«. x-r — tf;ux>v?>©s<gttai**. 
[0012] WWi;, if i ©SESH-ett. x>v> 

©^©^©^M^tlBgir^iRS^,*:, -t©^^© 
1 ©ii&tfcffi© i * lcttlfE^*4«^*{Cck 0 8**4 

*Btt0M6ft*7a&Jftft0>tteJ: 0 t>£fr> jfl 2 ojfetttt 
t8<& t * H#««)ja«E« l:Ht -5 E G R tt#t& 1 ©SS3£ 

msu ic «e« . sis 2 a &R£<z> t s ttt&ia e g r 
ttatmes i ©i5^(s«t o hotz^m 2 ©is^mwt^ 
o izm$zmss.m%tmmm^&i&Mm-rzm%mtfi 

mzm&trz. tit, mtmnm^mm^^t, x 

t>i&?5\zwfstz>£%\z. mmnma^iz^omm^ 
ffij&$mzm$t 2 ax. ^m&ti&i&o) 

[0 0 13] mfE©«fiK(CJ;D. if, x>i?>*t^i 
#©$|JP o T*8»*»^& < 1 1> aiBj ©©^ff g& ^ 

is#«,asit*pgi5^g©$!iffl)fc«t r> xm%.<Dm.m.n^ 
tm^.&L±tz^vim (egrs^hsm) tc^: 



( 4 

5 

[0 0 14] X>v>*i^2 3ie«|gcDt^^« 

mnmiz^mmmom^^m 2 <D&&vtm\zt£2>. 
z\<»m., &^(DmiiLCDm.mz&-3TNOx j pmtf&2> 
mm. {&.m2nztt$>\z. mm.<om^m^mMT 
tznzztx- (EGR<sssjfi2fg;£ffi) . 
mtfm&£tiT+#tj.mtii)m*>tiz>&.o\ztj.2>. 
[0015] se>n. x>s;>©aettffijjt«iEJi!iR 10 

&&®mttffiw^&\z&zj!&&m8tft<z>®w\z£^T, 
mm<m.ffie>&&nm<z>mfemm\ziu$t2tiz. -rut> 
^. MWw^ffg-ctttfT; h><D±?e&frib<DTmz 

-ma. ?££ftstt#t±tt<z>%& «3©««i) t 20 

[0 0 16] «. WE»3©«[«i«JBTJ4JEtt±?EjSa 
fc*8jKi*tBSS&-rs I<!:I;:&-5<£>T-. iMi^l'g&^jWST 

1 RtfS2 a«B«»OWT»fff * 
II. EGR«[*tJB 1 &^«2R«ffl<0«t>WOffl[»c*S 

m 3 i&i&nm :z 9- § ± 5 11 l t t «t 

[0 0 17] S»*fli2 0feWT!i, ttfti«l*iM*^ii:£ 
L T . x> ->•>£§§ 3 tRttKffi II t -5 i # II 14*8*4® & 

ttz. :a:iT, ^3^wsg©t#ic«^igs 
Wl£«*S«l«)ti|&*tJB 2 *£ttt>c!£<7) <h # J: 0 < fc 

[0 0 18] »*JS3W^HJt-«. I>y>(0^OE 
GRffl*Jijr$-*EGRJiJ6^&£<l;St. «S4Bfiflt»tflf99 40 
^©14. ^!4<i:t»X>3?>*SB3«5»ttttfc-«-*i:# 
fctt, HtlEEGRit^^afcJ;SEGRtt©it3tiSmH 

[0 0 19] COItt, x>^>^^3^«^.n-r 

X. x>v?>©gcfap«gj^^fc*5tt-5^IS©^S85« 
i0^fclcmt5«k5lc, ittAiRI#l«»«jEttlc«ni 

[0 0 2 0] lf*J«4cD^^T-«. IS#«3©3S9Ifc43 50 
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fit AHCIimti i-T-5 . 

[0021] -r&fr-s, %.ffie>m , ffifm-vmn&®stT 
am&mm&mftmiznw-fzzii-v, feJc£g&ikL& 

*8»iR»l*«l*«*ISH»ft*-e-SC4:3ft»RrilBH 
[0 0 2 2] W*3S5©^^T-«. x>i?>0DBgh;p 

5Iit, x>i?>©*RSIittlB«»«ft;LT'b Wl^Ofc 

[0 0 2 3] "ftefc*.. ±j£Lfc«J;5H, X>5?>*»JB 
3 M*^#Sj© t * II I4|g 2 MUfcRIBo t « <fc 0 t>U-f * 
;^V4tfi< x>S?>©j«jfc:R18jjfl8 2 RtfSg 

ttJl© i^T W«S^f«#tS*^ 2 MSttKlfi J: 0 <b£ < fc* 
[0 0 2 4] 

[0 0 2 5] 0 1 tt*^^©*ifi^C^ 

— trvpx > ->* xDmmmmwA <d-m l . 

l (4*ia5(;:fgi&£*i/tT^ -ir;l'X>y >t*-5„ i© 
X>5?>1 2, 2, - (l^WSHgiST 

•5) ^tL, ^W&*«2rtHffiaapIfglCbfX h>3 

^^4*«K@i$nT^-5. s/t. mm^4(D^#mz 

^5CD«^gP(4, -tn-en^-ISflf 6 a , 6 a, - (n 

,?Sl : 8IC«tiDSffi^>l?>^9H»i^^tlT^T, 

5, 5, •••Htt*©^"f5>^-C«i^T?^-5J:plC^JI 

[0 0 2 6] Wf3SJE^^>^9 14. gl^L^Et^W 

>>?mi oizmmmm^nx^T. mi*^^>\/-)v 

6 HJEiTr-5 <h i II. *OjSS»0-»*«B#*^ l 
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H*a*i»B*Rffi-fe >u- 7 ict &&m<« fc <s i;t e c u 4 

[0 0 2 7] i;Jt, X>-^>1 ©±§BIC«, HiSLftH 

Et^ntU5-S. x>>>> l ©TSBKfcL 9?>9 
$A1 0<D®&Mm£&m-?Z>9 7>9 1 1 

^*©MK*^m-r«x>v>*ja-fe>-y-i 3t**i2 
ttenrt»s. itriE2?7>*a-fe>-tf-i i«, s¥««0 10 

[0 0 2 8] X>v>> 1 ©— ffiij (0©£<|ij) ©ffiiJSf;: 
«. a-mR2©^^4{C«LX7i7'J-^-l 5TzSig 

snxvj*. d©©ma8§i 6 ©t»e*« V9 
-a. 

[0 0 2 9] 1 6 fcte, JtSMfr ■=> 

T«£fl9fC[6]^t>TJlC ^gB*^x>>?> 1 tcKA^tl 

>i± 1 9 »JfiO^-tf>2 7»c±0Kft*nTafta 
$rl£^T-5a >^L^->-y-2 0 C<75n>yU-y1}-2 0 

l:iOE«fl/fcK^*^tS'f >9-9 — y 2 1 30 
/^77<A;i'7'ii>eS:*lR«ttD*2 2 tjWRWSn 
COKI!!t)#2 2H #*a^X^-y tf>^ ,; E 

-^2 3\z£.K>mmznT. ±mfr*>£m , £.-v<z>f®<n& 

2 2 tKmffiSS 1 6©»fii©WCJ4ffi«*««EA-r*« 
[0 0 3 0] — I>7>l©gjtJi (0©£®J) © 

1^-5. d©^milSS2 6©±ggiggB«^@2SfC^Ig 40 

lt. ^ti?mm#-h\z&iomm&4 izmmt&m 
<pe>wtmi&m$:8im'?z>>j-T02±>y- 2 9 1, ^ 

8S*S»tTI§IK$tlS^ — If >2 7 <h, l#m , t , ©*r#B£ 
# (HC, CO, NOx. jBM?) Sr^t; BJtl^C«4«n > 
rt—9 2 8 i«tffiKSnTHS. 
[0 0 3 1] SatH^-f>2 7 tKfuISS l 6 ©n>y 
U-y-tf-2 0i^e»^.5^-^il^3 Oti, pJlijS©? 
7 7^3 1, 3 1, -IZ&I09— f>2 7'\©g)^,©il 50 
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&mmm&&<tf<i*:z>&o\zi,rc-5i&9-# ozxtvg 

iS77«>7*3 1, 3 1, 
i*UiUU>7l«^lT^t77A3 2l: 

5utT, 877«;7"3 1, 3 1, — ©lI»)ffi@*<f||ISi 

[0 0 3 2] WIB»^)iK2 6fctt, ^-f>2 7«t0 

RiiSStU?) 3 4©±atS$#&&SftTV>-5. i©E 
GRS8&3 4©TSitSS«©fUI&'3#2 2R^—>^> 

2 6^e.®o a*nfc»«©— i 6tcSos 

St5J;?l:S7Tl^. EGRS8&3 4©3£<P 

(C«. t CftS*»It S#a*»9t4 1 »«D E G R 

^-^3 7 (Tttmz-m i> nftniiiirigxc^sdfES 

(«TEGR*iV^) 3 5i^iHBSnT^ 
•5. £©EGR#3 5fct0dA&£ftffijSI&iS;©t>©-e<& 
0. MI3VGT 3 0C77773 1, 3 1, -£:FI« 
C 9-i ■ A T7 7&^<Dm.l£(Djz%-gtfm.m#3 6 
THffl5$tl-5eii(C«fcO, EGRjIS§3 4©»rM*g£'J 
X7KfliB.LT. K^aSSl 6KSflESna#«©«« 
£!Eli5-r£t>©Tc&-5„ 
[0 0 3 3] fit. lWe#>f >5>x**5, A£E(Klft 
#>^9, KSK0#22, VGT30. EGR#35 
l^-ftlfcn > h D— y V (Electronic Con 

torol Unit : ETFE CU.iU-5) 4 0 7^£>©fi]3ffl^*: 
SttT^ift-TS. ;OECU4 0!:!t W!E«*BE 

■fe>-y-7, 27^>?fc-fc>+H 1, X> > fc;S-c>-*r 
13. K5CJE-t>-tl- 1 8. I77n-t/*19. U x 
7 7 02-t>+h2 9#*^©m*m^75^tX^lAt)$ 
tl. 0^L&U7:7ilJl^y;i.©S§^iiS{£a 

6©W*«<»*»A**tl*. 

[0 0 3 4] (x>^>©*Rftfflffl©*K) MB2ECU 
4 0 (CJ;-5X>>7> 1 ©^W&ftJiPte. £.\Z7 9±.)l 

5 ©f^®i$iI^I(r e toTM©'«WS J f"RI*P#»3 
*M«TStit»t. ii5ff«ilS#>^'9©^»$iJ^tcJ: 
O^ff, IPS^S©«WE££f|iWr-5>£:^o fe©T** 
-So IR«8I9#2 2^>EGR#3 5©iS©W 

tC. VGT30O75y73 1, 3 1, -©f^ljj^ 

[0035] ^fttmziz. m^tm 2 oy$i® m 

h 7 . 7 7) I'^Tct'St, x>^> i ©fir^©^ 
i$. (H) *»«l3tSnT^T (^l©Ste«ffi) , CCT 
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tt. H3(a)~<c)fc*iettfcjfc'r.fc'5fc» ^>yi^ 
5 £<k OftfS 2 ©ffittfrS+aia* 6«»!K:^W-T*W* 

ftl>itttC«»0«»l|fflSIi!ll:RjtUT. 

T. — ^FK&j&^-frS&W-Ca&S. ^SD, ^S'&JESS 10 

[0 0 3 6] ft, ffiiE-f >^xi7^5»w«fc-5«*!|Sf©i«» 
«. 0 3 (aMc**- J: 5 C 1 0-eff 5±5CUTfe± 
<, *HttRIBI(b). (c)K^t\k5£ig»l3[::#tfTfT 

a«3S< & o n t saw- 

[0 0 3 7] mC?fi$EII*jlliBMe>|KlcB. EGR 
SSS3 4©EGR#3 5 Sffi»(5l:*S < H^TIftftfl 
111 6fc^fi<D^*S^$-&-5«k5fC-r*. 

f£ttTg&£g©*;*t^Mjjt^sicji£;*n. :nt:» 

^£»&#©&§ga*;fc#< -£•©*■© 

Ufc±-e. ffi»_h5Ej& (TDC) fi»OHft*'fS> 
[0 0 3 8] ^Wfc. B4l:it^77ll X > V > 

i affiftflr**?E«r±9EAm (btdo ©m^©?^ 

(0>J;L«*BTDC 3 0° CA) LT 
EGR$ (K«*«5«rafc»rajB«E»«©«&) fCJfc 

0 icfi[«»T^-r «t egr mwm* tziz &mn 
itTDc^oh^wom^mx'^m'Xhxh^. -»m 40 
^i/a^soffi^a^ttJRfg*©/^— >ifcs. — 

5 5%V>tZ\Z\t. ^^©hf-^BlTDCfC&oT 

4©^57}Cckn«. EGR*#{£^i:^{~ «#&%£© 

KfiSei^*^. :«)itl;ttiIl;f5NO 
x©£fifc**&A/K:&?), eftT^SfejUSiS^F*** 

EGR^^<7i.5t'SnT^^©ji 50 
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■2>o dfttt. stri2©$p<?s^*fc^s©^m*^sn 
swucj; -a T«s*t3ift**«jR*n* c 1 1 \z <t -s t# a. e. 

[0039] jt^wiz, Esic^-ry^^ti. fjte©si 

*A. #«4 3 ©NOxK.tf&©igg©^{fc£7KL. I^H 

(a) (3«tn«. ^©*»*fHc*5UTEGR$7i<0?S© 
t#iCt±^maPJ*A*5A = 2. 7<h^:#< > EGR* 

T, EGR***B|5 5~6 0%©t#IZB|A= 1 l3f«to 
TW. »j5ClifiWft)}»* < &4 CiftT 

S&«CW«&i*ii*A # 1 iCificK ©T&3 

■5-ne.©SBfrtt^g©»^*«#SELTUT. *R&-*>& 
3lOfai#tt$t K>m< fiEoT, 0 

(b) fC^-r«t'5fC, Sfg"l"©N0xOiaFHEGR$O 
if^ttfeC— «fcMM>UTV»T. EGR$*«4 5 
±T? «N O x «5& £ L ft < & -5 o 

[0 0 4 0] — f5. m<Wkl&\ZZ>\,*T\t, mrnMizm 
T&51Z, EGR$*iO~lS3 0 %X-\tf(s ft 

-r. EGRW153 o%&mz.2>tm<Dmmw&mizm 

±TZ>rf> EGR3WBS5 0 % <h?ftf«^U 
EGR*jW«5 5%SA±\ZttZ2zV&&\Zt£Z>. itltt, 
if. EGR*7WttU<fcSKtt-«flWc7*.f-- 
tm L' < . *K&«S*©#J£«fc 19 fc«tt«Stt©«&a** 
l>t*«4*Sg («2©<3*^«&) LA>t. 
i:li«««:t* L TBE*A<a«lirSfiE-r * - •=> . * L 
•• »«<ft^Bt:z ^tgiife if trt L &i E G r «ftf J|* 

fbLT«©iBttS^-%lir-5i:l>ci Z\hX'2>Z>.. -Jj. 
EGR*^B§ 5 5 96U±lZUZ>t. ±& L tz& *> \Z. 

m.£mm£m*£tf+ftizm&2fttz±-'m*k-tz>£o 

(C^cO. Z\(Diz&\Z\*m*%i}Z£.fcLtm}i% Khft 

[0041] £K±, «-r*t. C©*Jg^liT-«, X> 
^>l^<g;ft^fiiJ©^S^^ffi^ (H) tC&-5<i:^ 

fc*»-r-5 E GR# 3 

5©^S5r©Jffl)LT. EGR^S-^fefS^L-fcm^fit 

i ttfi[« : mmommm-am 5 5 % < e. ^iT-^s 
— fis«jtttBi5 0 ~Es&6 o%< e.^cig^-r-6©** 

[0 0 4 2] CltltCfcfU HtffB0 2©$:j®-7-v^tC^-r 
J:5(r. ?S#JRSI(i« (H) «#©SiS&^LiSAflr 

{ia©jSKii« (d) (^2©3se«Si) t«, g^m© 
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TDCi6#T*»£i|W3-e-T. *D«©^S^*«|ICtt 

T, (D) GIMmilMXizWifi* Z\<D 

mffcm%.-C\t§5.to 2 ©ffitt ±5E&ifi«£t*T?t>*»£"* 

[0 0 4 3] -E-OBS. EGR#3 5©ISH fltTELfc 
^fldlBttm (H) fctt^ntf/h$< LT. EGR$ 
fl^fcKJfcLfcBfJfctt (?g 2 «Tl:^5i^i: 10 

ttH6oy57l:-WiStJ:3l:. tKttMS%«« 
(D) CfcttaEGR*©_LIBtt. «A«B&3 0~tt4 

oft^w < s 2 ^©#rsi©#yss£?t«-r 

[0 0 4 4] iJiHOiP<X>i?>l 
i*M^.5i5CL&«^ -t©«JSM.©BRfcai!l« 

ttif-f-if;«©tttT^n-?nEGRf©f 

ltfTOBftttttM* (H) A>6i£1lftttttM* CD) K# 
fT-r-5*^-(ct±, -T > ->* x ? 3? 5:;=S;£«*#tf5ig#mt$ 
^HHtM' (^ffi^EE«l*j»c«5«|) iS^TDCfifTO 30 

*•* (x-f— e;ns«> ::*»«*.*£;:*>:::. egr# 

3 5©SB«*«HLTEGR*fl*lWEJBl K«»K±«> 

; K^e.m2gs^<iwT^«g'Ni^ff-r-5. in*., n 

t*R»©iR»|8««JtSit-6KTDCiS«-C©imtC«J 

©^EPT^-r <fc 5 fCjBS©£fdc;&*¥ L < m± LT L^p. 

[0 0 4 5] Sfc. K*H~. tt1ttjtK^<H« (D) 
S-&K«lfll« (H) \Z&fr-?Z,h&\z\t., HBKWfc* 

WT-j*-r£v\z. ^4 —vjmmvvim mmx^r) 

fCT D C ifififTf 6^J«i«»^ t «tft*. -5 it5 

ffl**j»jS6fc*iO?)afc -SdtJC &-5^<&, ^^©a 
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U «©£j&ftt>if*LTL;£5o 

[0046] z<D&5tzmm\z*tv, z\<Dmmmm<Dm 
(d) (fccM-cfMT-rstsfc. Me©ai*a*«&# 

[0 0 4 7] ftfcWKtt. X>3?>1««^«*MMMI« 
(H) KtfttlRift&flltt (D) ©-**>6te3&fc»ffr 
St^lZtt, _hj£©$0< EGR^3 5CDB8SgCO$9®fCj: 
oT*moa«Efi*^M$tl. CtlfC«fc 0 E GR$A5^ 

ft l xmmmzm, 1 sutttj: o t> * $ < i^s 2 ig^«s 

&5f9r^©teffl (0U;U;fia7 (aHC&UTEGR^EGR^ 
EGRl~EGR2©^ffl) Tte, 2 ©-f >~>*i * * 5 tC 

&z>m®<DmttmM&. fumtDmmirmiz^x^'X 
^mifitn^m.mx. x-% zfzir&ftmizmwztiz. 
[0048] -r&t>-£, 3L>i?>i<D%m2<D&&ffm 

»ftr*«i:»^cjinwfi«3&»fi<a:a. z.ofztt), mm 
mmmm&m&v-tgzt. m'X\zm*>-?\zmmtmtii 

[0049] ^<D£ote&3Mmvtm\z&tfz>&M£.m 
t&%!kmmiimmzmm.'t><DNOx. j s>m<Dmmi)mtt>x 

[0 0 5 0] 0*0, X>5?>l©*«itttt*«J»A.a 
j£+T% ^fS2rt©j^^4IC*3ttS^<Da8lt#J^ 
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[0 0 5 1] WiE0 7(aMC*f EGRI!£EGR<&2 0 
<£>m£tiEGRl, EGR2&, ffifBOft] < , ^fg^ffiBS**^ 

SlfflJgt (H) d^ffitiMSJIS^ (D) K»fr-r*4:* 

CAT* ^EGR$W^C 
tl:t4. I^K, 0 7 (b){I^f EGR^EGR(^2^<D 
*5r5t<IEGR3, EGR4te* ttl^tl. X > v > 1 a*iMR«8fi£ 10 
fltt (D) a>S^S&««fi« (H) tC^ff-T^t^fC 

^SiEGR$(^t (EGR1 £EGR3, EGR2£EGR4) 

Z>&. -tn-en, EGRl =EGR3, EGR2=EGR4£-T£ - £ 

[0 0 5 2] mnmmmm) kxt\z. mibecu4 o 

HI OO^n-^ir-hHtcX^TKW-r*. 
@9f:st7P-^x^- KI^)Xf'y/SAi \z^ 20 

ir>1t 1 1 *>&<B(I^, E*JE-fe>U-l 8^6cofi-^, 
X77D- -fe>U-l 9 j^S^fg-^, Ux7 7 02-tr>-9-2 

(x— ^A#) , ECU4 0W/ : EUi:E 

®£nr^£&ffi:7^<7}ffi£^jAtr 0 ,^T, X5r 
v/s A2 ic&^t, 9 7>?AflH»*i6««&x>i; 

>IsI(E»9!netTi7-fc;HWKAcci{wS^CiT, x>S? 

> 1 ^gfi^J^^Trq^@tih,'^^V'y7 ? ^^ls^^ 

Act £ X > v > IhJ (E ;i ( 5ne t \ Z M cSf £ 81 il & {g £ ^ 56 
*»WfC**TK^LT. ECU4 0^/^Ui:lffl 
!:»«Lftfc(?)f*0, ^1 1 (a) !;:---(*]£ tkT J; 5 
ir, 7**^IBSLAcca*;*#iWti:\ ^fcX>v>0K 
if grieve W£<h\ SI 57Trq^#< &^TU 

[0 0 5 3] j^T, Xr77SA3C^^T, SSfifc^E 
-H?y^ (i2#I) £#!8LTX>>?> 1 (BUR^ 
-FtWfc-T*. -Tttto-B, B«h;i/i7Trq£x>$?> 
IUfiaa!ne£HS^ViTx>v> 1 d^ffi^MSttffi* 40 

(H) K»**>£3***iJj£U ^(7)«^NOtffitt 
(D) JiStf^tOX^y^S A 8 KSttf— 7?, 
«e*YES&6tfXT7ys A4£&A,T. 

(D) fc&o&*>£5*Mqjrr*. C<Dfl)tf4, #J*_ 

®*fc*UTa«Bffl«**-r7 5ifa)fii*3e«fu, -n 

*ECU4 0©/qEUfcffittfr*ck3lcbTJ3^T, -t 
l^T, We^YESTfttlB, ttttiNS^fil« (D) 50 
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^ffi^«tt«tt (H) 'MO»fTlST**jfcS, XryZf 

s Asizm/vX^ffy^^FE^^yizLx (fh-d 

X^^ySA6fCit^ uut, «J»EGR*EGR*1, E 
GR*2CDffi*-tn-£ r nffi£ffiEGR3, EGR4£UT, ^j^TS 
H 1 0 <DXtv ^SB7 K3itJ„ 
[0 0 5 4] £>t, BJEX-x-y^S A4©«^NOT 

*ntfx^u/ysA7^ji^, mia»ff7 54fFH3&« 

*>fr£ofrmfeL (FH=1?) , «^YES&?) 
^KX^^ySA6HittT— 75, flJ^NOt$.n 
0 1 0 l:St7D-^XT77 p S B 1 — S B 6 Kit 

T7^S B 1 K&^T, S^h;Pi7Trq£x>>?>lPlte 
iSKnetKlS^T, S 1 1 (b)\Z7jklT&z)Um%im~? 

yfvTfe&mmuM <h> *^»*«»«QHbttt* 

ra«Jw|SIH(c)fc^-r±5»:i«i#HF«!vy 

CU4 0O^ ; EUl:« : f89l:»ttLfci©T*t), *Jf2 

(H) \Z$>\,*TT t7±)\sffimhcctf±^:WZE* 
*fcx>>;>iDiteiSSne**H^Hi:*^<^:oTViS 0 

[0 0 5 5] mE«»^aB-7y^^*^iT**« 
WWPJBlTHbOttfi, ?n&JBttfMK (H) tC^ViTT^ 
*;UBBflWccrt<*:#^K£, SfcX>^>0igigSne# 

t»i:S&$tiT*^lSt^j:5, »ffi 2 t&JEttfTg 

\Z&lf2>WiJ£<D{7 : 7>i;fim.m WR«BTDC9 0° 
-3 0° CA) fcfeliT«RfBfift»a^«BJEfc»*#»T 

[0 0 5 6] ^V^T, Xf7^S B 2 K:feUT»&TO3! 

^x^^5^^ck*j«»«Wi^aB*»iETS>ta&k:, E 
GR^^jSTSSiittlilWftciofflS^ft^KWfc 
#»T«^U ECU4 0©/^U(:lfMl;MLfc 
^JA«, EGR*3^jS5^Si:i«l*l«ffl**a 
ft-?&&0\ZlRl£2nT^Z>o fit, Xf7^SB3 
C*^T«»i|l»*^>iKlt^»!o»iEiR»*fT5. cn 
H, 09^«HatBS*«it^»!QHb*x>i;>*ia^»« 

«9IE»*«»^»ITHbfc«lrlBlijE«*cl**i;TB 
«*t»WpaBlTHt«r*»-5. 
[0 0 5 7] iW, X7 L ^7 P SB4^^V^Tg^tgit 

faQHtatKBSiftw^MiiTHts-tn-enH^b, 

r^ySB 5^^T^fT77^FH^^U7L (FH^ 
0) , gc<X^^ySB 6fCl*5V^T, X>v?>l<^#^ 
© 2 m\zm.m 2 CDEEggfrgcoMIBIg^ 
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[0 0 5 8] Ti7-fe;i/BfgAccRtfx>>>>lHl 
teaSnetS^TX>i?>i*t^S&jSSS^®« (H) 

j'^stfl^^n, R-Dtzmmmm® (d> ^<~>©&fr 

[0 0 5 9] — ^. mtfeia9©7P-0DX^-y^'S A3 10 

(c*3^t. x>5?>i36ta«««a* (d) iz&ztm 
Mz^x^>if>i^m^mmmm <h> \z&-?it 

fr£5frm&L, *dlt*«YEST*ntf. Xry^SA 
9 lCiiA,T-#fT 75yFD^t>l;LTA^ (FD-^1) 
^T"7^SA1 0 lliftir. tLT, itlE^T2/ySA6 
il^1lllC^EGR^EGR*l, EGR*2<75M£-€-tl-?nR)f£ 
fitEGRl, EGR2ih LT, 'tg^f-Sia 1 0 OXy^y -/S B 7 
iZ'MtS. -7j, WEX7 i yySA8£43^T*iJ5&&*NO 
T-*tl«*X5 i ->'7 P S A 1 1 Kit*. ^ff^^^FD*^ 20 
>^<*f^^*iJ^-r^) (FD=1?) „ HCDW^YE S 
& £> tf tGEX t - 7^SA 1 OlzMtS—yj, fiJ^^NOT 
&?Uim 1 0O7D-OXf7^SB 1 0~SB 1 4IC 

5 t«fct3*8»tTDCififlfT«»Sii-<&. 

[0060] tst>%, sfxf'^sBiom a 

*h;^Trq£X>-;?>@ea«ne£fcS-^Ti«*fS 

(HI l(b)#M) Ol£«*S«iM« (D) 
**##*QDb£R*&*.. Bil:«»StSB? y y (|SIH 

(c)#raj iz&rtziitwimtitmm (d) fres***^ 30 

»8lTDbS:tt*iit?. SfteigWfiV «yyt*5lt 
SQDbWfgfi. ffii^&fWsS (D) K&^TT^-teJUiS 
m.\cctf± 1 1 » 15 1\ $ fcx > > [Hlft^Sne*^ S 

5 KRJtSftTH*. *7c. ffiEtttttt 
fflV770fflHSS« (D) fcfc»7S**i|M*IS»IIT 
DbCDffltt, 8*£fi»&fCDi&7fl##l M>i?ijr^5«)lf# 

»a^»«S£E (nqE>W-;|,JE) K#J6W*TK£SftT 
H*. 40 
[0 0 6 1] SHI. Xf'>ys B 1 1 CfeliTWi 
2fetWtit«fJ«Oft*|jEffi*c2.c3*ll|jE'y— ^3&»&tt 

-r-SfcfetC. EGR*fc»ffi-r<54ijE«*c2,c30fka 
ttS^ft^ftttfcjRj&TSHeU ECU4 OtO^tiJC 
a?»l:*j|l|bfct»OT*0, fclAtf, EGRf« 

^. m^t. x^-y^sB 1 2\zn^xmnmMm^ 50 
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DbtCfflEliiE«&c2£lfli;TS^iS#t»QDt 

£ "b K, tteX4uKN«)HI1Db(CttE«|]Effftc3«IRi; 

x b mat KM 1 tdi * . 

[0 0 6 2] fLT, Xf'^SB 1 3C*HTSIW 

waQDtatfBmwBpJWiTDts-tn-^nKSL.. gt< 

Xf'^SB 1 4fC*5^T^fT77i/FD*^U7bT 
(FD— 0) , !ffiEXx'y:7°S B 6 (CjlA/TfX>>'> 1 

2 #Kfl«f 2 offi«fTaofttEK3e Lftmnm 

[0 0 6 3] ^SD, T^-fe;PB§aAccR^X>v>|El 
fS5$«nelCgt?l,>TX>i?>l;&*|£f^j&ffii& (d) tc 
*5t«g^n, B.'Pi l S^*«S«Jgt (H) ^e©^fr 
»Tft»tntf, -« WfcT* w — t?;WB« t fc -5 «k 5 K T 
D C iSflfT-f > 5? x ? * 5 t ck 0 $>$f * St 3* £ it Z> «fc 5 
fcl/TH*. M. ttttJIISttfttt (D) »'fc^S^lSf©iS 

Dt J; 0 t>aAffll36»6*»*«»:|gc»f!lbTi*##*-a:* 
[0 0 6 4] dtlKfcfU X>v> 1 #^rg£8£fi|fiS*£ 

(H) &z/tf:tt«s«fe«« (D) ©M-e»ffT*t*K: 

to^, HufBS9©>'D — <DXv L y-7°S A6Xli^T77 
S A 1 OWt^-fttTWCi^HT, II 007D-(OXf7 
^SB7fC*3^T, *-f, X>v>10iBOEGR$ 

(5HEGR4SEGR) SftJTr*. CWti^rtiLT 
«. 0UA«, X77D-t>+»-l 9^e<oi^i:So'i> 

SQHt, QDt t {cS^'^TRf^Wltff «fc 0 *3ef*«k 

[0 0 6 5] i^T, T^^ry ~fS B 8 lCi3UT\ WE* 
E G R ^EGR*i^)g| E G R ^EGR* 1 «k D fe 7^ # A> t* o 
ffl^L. EGR>EGR*lTYEST^ntfHuEX^-v-/S B 

i ~ s b 5 izm/uT'^m&E.mmikmmt-tz-jj. eg 

R^EGR*lTNOT$>ntfX^->'7 p S B 9 Cit^K 

* E G R $EGR*i«J^ E G R *EGR* 2U±fr E O frmfe-? 

-5. -5- LT, EGR^EGR*2TY E S TJ&tlfiMSXrv 7^ 

S B 1 0 ~ S B 1 4 lzm/uT'T4 -ifjmmtTz- 

7j. EGR<EGR*21?NOT*^tl«X5 i -y7 p S B 1 5 — SB 

5 tcct omm^m 2 ro^sff 

[0 0 6 6] tftt)?, $f^f77'SB15tH 1 
gh;P^TrqiX>>? XUC^fine tizm^^T. m 1 
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»ff«f©*»l«W7y^6**i«»«FffllTkb*BlE*a [0 0 7 1] otO, x>>»> 1 

a. mE»ff«foiiM«^yy-t>*«t^jHvy^H:. x (h) tt&mmmm® (d> toD-^^^ffe^^^fr-r 

>>>>1 &&3<Dmm&1&t?Zi£&<Dg*ftoUj!!mm. StfClt *EGR*EGR*^EGR*EGR*1. EGR* 

««Rtf*«B«HS*tt*nB«h;i^Trq£x>$?> 2£JfcttLT. EGR*EGR©ifi5Hi*fctt (EGR>EGR* 

0Kj*Snet(r*f^#ttT*^W(C|g^bT, ECU4 1) EGRWOfiH 

oo^tyttfftcwiiUftftoTfta. (egr<egr*2) tf;n«*tu. 

[0 0 6 7] WsBSfi : ^CDi*M*-7^-7 r fc43W-5* ne.ro^PB'Jcam/g^BT'te (EGR*2^EGR^EGR*1) . -f 

(Hll(b)#JB) T^-feJ^SAcc*^*^ -5 «fc 5 fc LT^-5. 

Si*, *fcX>>?>|5Igjfa&ie^S5tiat*^:€r<fj:t3T [0 0 7 2] MIB0 9 (C^-T^Jffll^ a-CDX^-y -/S A 

^5*s, m 3 mmvim-?\tTm'&j£t8m'j<Mffi j $>7 : j - 3\z&k>. 7i7±^mmcct^>^>mmmmnet(z 

Trqt;*ff£:T-5m^^#^n-&J;-5tC*lif»QKbCDfit )Vi?W&&4 0 a (BS1 h Jl^t£5t#&) ##tJ5££*lT 

tt. ^-r-SWfiQHb, QDbcDffi^O ^<&oT 1^-5. 

^•5. dtDCtT, X>>>> 1 [0 0 7 3] Biff BftW 7D — ®Xt7 A4~ 

Tt>MP£ 6 ft, jie7-c-U>^Wi SAlli:, il 0l:*t$!l«7D-CDXT7^SBl 
frtlZZ-ttftj.^. 20 -SB6, S B 8~S B 1 8 tiZ £9, X>v> 1 tft^f- 

[0 0 6 8] £fc. fflB»frlS©*M»SJ«Vy:/K::j3tt S^ttttfiRtt (H) K**fc*K^g£jEI8***Btt£ 

•5S#i*WPfJ8lTkbCDfit«. -f >v>x?* 5*^e«S^ ^C-5«t'5fC, < >^x £ * 5 K<k 9 j^£MfW 2 ©JE*g 

4K«»*nfc*8»iR»0**«-36«iR«t^fi^ft*n ffgT-¥ffl«#=f$ii^.-*. »f&«8S&fg« (D) X'it- 

3tC. e*h>5©TI*»l!iK:#5iRtt£4©ift«&tf DCiB#Ti*»£itSi«*tftlfl»«4 0 b (mWmtifflffl 

C5° CAifi^) . [0 0 7 4] fLT. ffiiE*ttlM&8i:4 0 bt*. fltEB 

[0 0 6 9] m»T. Xf77"SB 1 6 fC*Jl»Ti»»« *h;P*»5£«U 0 a f::«fcOKJ££*lfcl«h;i^Trq 

*&tr. droSjE^— ^Utt, ^^4^©gfSCroaffi 30 ^ffi^Efil^Affi^x-f— tf^«5-^i3D^Sii^3CD«S 

■tZfZSblZ. E G R*C*fJ^-TSffliE^S:c4, c5©fltig ffiWi#OjS^^M^t§*f^!C^<^-5 J; -5 (CM^f 
tt£ J F»*lfcl$f;:3fc«6Tg9!$tU E CU 4 0 ©^'J IC 

IfMCMLfcfeOTS^T, 0"J*.«\ 11 2(c)i: [0 0 7 5] £■=>!::. 1 OOfljiJP^D — ©Xf7 

— ^JS-STTck^tC, *SWiS»aw«iE^jScc4tt, EGR 7 F SB7l:i0, X>->*> 1 O^EScDEGR^^m^'r 

*fWfCii5^^€rfCtt, EGR457&*i6SHK£*;*:#&fiI£& HT, MtBiSWftd WSB 4 0 b tt, X>>?> 1 aififtfB^fl 

•3tI««»l**it4J:5»:RSSnTlr>5. * ^iKMl«B« (H) XtttttftttttfiBtt (D) ©— #*5jfi 

fc. Mttttttl$ffl®ttlEttftc5ti:. EGRmtf#tt#J\Z JjlzWtrTZhZiZ. fjfBE GR#g£g|54 0 c KJ;<i>* 
«SH£*fctt*HaiT»D, EGRWfi»Bl:SHt 40 EGRtt©«ljei§*fc£t*lr>T. tti£4^R[«}tt 

*V»S£*B»i«»l^«!SJtAS-B-*«fc5a:fflfc: «««Ett»*«Br^<J!)ttlB»Z**M (EGR*2^EGR^EGR* 

«j6anTv>*. i) , ^>^y\^m^mm^w<r>%zmmm\z 

tt«^«S*l$a8©*t]Ei8g£fT?o MIBS*<* [0 0 7 6] (EGRMW) witi E C U 4 0 lc J; 

WI$a8QKb£WiBliIE&&c4£SiUTBS'g»»QKt£ SEGRftifflWSttW&^EIfCO^T, il 3©7P- 

ffi££*ttl*l$fflIT][bk:ji(ilBttjEffi8c ^v- hHt»t?^TIBWr*i:, Sf, X^-h'<g© 

c5S*UTBaWi#«fJ(8lTkt**J&*. -t LT, X^-v Xt7^SC1C*HT, $UEir >1t 7 ^ 

^SB 1 8t*HTB*i«jttaQKtar;B«i«»l*»!lT e>©«^, ?7>?fit>tlli^Of^ ««ffi-fe 

ktSr-^tl-e-'tl^b. MfEX^y^SB 6tCjtA,T\ X >U-18*>eoffi^ X77n-t>D-19i^»i 

>^>!©&^©2«K:Mf8f2©B?lSfTg©$rfBK:5£L 50 UxTQ2ir>1t2 9^e©m-^. 7 ^-fe^glg-tz: 
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ECU 4 0©j*^U»;:SB1t;*nTV>S£-«:7 5^©te£ 

TIfWMrtlfl7n-C!)XfyySA3tl5I«tLTX 
^^lOfcfct-FfcWJfcU &ffit«Sg|ffi« (D) T' 

(H) T-YESfc^fcrx^^SCSlCiltf,, 

[0 0 7 7] CCDX^y^S C 3T-H ECU40©>( 

^ U Wfci&iSrt £ ftfn 5EGR?7 ^ e, x 

> 1 0^«^EE«f#j»c*S«lttlBfc»l6:r * EGR^f3 5 10 

C 4 fcfcHT. ECU40i^EGR#35ffl 
^t77A©H#3 7(C$!lWm^^m^UT (EG 
R#©f£H)) . L^-SfglCJ*— >f-5. 
[0 0 7 8] — SillBX^-v^'SC 2 (C*3^TX>y 

> 1 (D) tC&-5<h«£LTit/ l ,*:X'5 : - 
7/SC5 T*«. Mr SB EGRY'V ^ bl>y>l ©i£ 
»«S«S«fiC^T*EGR#3 5©^g?©gaHSEGRD 

b£^*.&<*-. tfrtsxT-y^s c 5 KjtA,-?. egr# 

3 5 Sr^Sj^-B-T, L^S^lC U >-f-5„ 20 
[0 0 7 9] MieEGRT'yyil B® h-H-^TrqtX 

^TStLfcfeOTfeO, 01 4(a)t-^J5:^-r<i; 

EGR#3 5©!S*©Bai<lEGRH, EGRD£, ^jg 
£JRttfltt (H) (D) tl:*HTW 

<fc<9PL<tt. <£j£<£ftffi<B!l©i?r£©)I£ftag m 

E G R# 3 5 ©flBSa^BKb) ©$0 < ^ftf -5 !Z. 
BgfilEGRH, EGRD^-S-n-^nU^StlTl^, TSt#5 

i!tettlB©Sft©tt»**Tia««X-YKtoo-CJi 
fc<h#(C, EGR#3 5<Dmm3.¥i%iS&&i£m (H) 
TUSaaftlKMMlcrSj^o Tffc* < U 0 . &WLBM 

mm, (d) £©*»*jH*.T— a. 'h2<ttr>rzmz. 

*■©». x>y>l0Ifitti©fftWl.EGR# 
3 5 0fflt©»k(l ?&£jRtttt* (H) T*«@£>T 

ftnmmmm (d) Ttti«ft«*s<& 40 

[0 0 8 0] X>y>l*i*S^«5HHH* 
(H) iCS^t^tfi. EGR#3 5 %mtit}>3\Z±& < 
H^T. EGRaBS3 4fc«tD#«©#ftS««aiSl 
6 K&ffiES-B-, uft(:«tOEGR$EGR^lt£fR 

X>S?>l3ftllt««8jftfi« (D) \ZhZ>iiZ\Zte. x> 

5C«EGR#3 5©Bg«^ffi^«JfC/h$< LT. EGR 
mEGR^S2ig^a«T©S«^^<>:-r-5itT, ft 50 
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©if*£ffl< ^i&<, NOx?r<g;i!S-r-5J;5fcLT^ 
•5. 

[0 0 8 1] tfrlBSl 3t*tfW»7D-l:±ot. £ 
ftiLT. x>5»l*»^B^jl«|fl|« (H) \z&2>£ 
$\Z. EGRtt3i*«ll9:3ttttt±fc&*«k5lCEGR# 
3 5©BB«*IWWr*-*. ffiiStlSttffiJUc (D) 
t^CHEGR ffl*iHaSBS 1 ISStt «fc 0 t>**tt>JB 2 IS 
^(l«Tl3^£-5«fc5II. EGR#3 5 ©P8K$-$iJ9p-r-5 

[0 0 8 2] (fPfflS**) COSIttJBffitCfiR*^ 

-?z>t. *r. x>s?>i««^«^«ttiwg{ (h> tc<& 

^TE.^ffiS*S«SS^ (D) *»SO»fTl^T?/il»t*lC 
tt. EGR#3 5A<ffl*ftti::*€Klll!a»n. *-tf>2 
7±fflJ©Sm®8&2 6A>513l9tij£;h.fcJfcfW*EGRiI 
g§3 4 ('.t-sTKSuiSS 1 6 lCfiffit$tl-5o ^LT. -t 

#*©««E*]^a«ft^ttiB (*EGR^GR*t*ll9!3t 

[0 0 8 3] t«Dtt»Olfti4l:»l/, -f>yi^^ 
5 K: «fc D*8«A«ft1« 2 ©JEJgfT S©m«i7 5 >7&®.n 

(BTDC9 0" ~3 0° CA) T«ftim$&;*tt-5 <>:, 
^tt^^4C*5UTJt«Wj£<»«lxE.O©^, m 

m.%.ztmm.mm t+wzm.^Lx. *m«^©^t> 

[t5Jtv^©»ff (t>t)!'3)-5*A) !iPD$iJ$nT> 
[0 0 8 4] flu M©2©JE^±5E.^ifi^tcM0, 

©«flE««+«-»cB<<t*t. m:^m^-^\zm'xvxm 

[0 0 8 5] Sfc. HfIfB©iD<S^«4 1 ©^^»©» 
Lfrfc. *8»ta*i©R*K«tt>T»*"r* 

(mskm) «^n^©^sic^«-r-5^« (~wum 

mm) fc«kt>TSftiRSn-5C:it^:S©T, s^±^ 
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C0086] *>i?>nfiikimmnm (d) \z 
&r>. K-o^m-^mMmm (h> frt><o&ffm-&3.i,fti 

EGR#3 5©H*tt«»WK:/h*<*tl, 
C0^wa85»Cj;-pTNOx-^jeSE^(SM$tlSt<i:fe 
fC, MOlSf|-&^BlTt^fti>;iT (HE G 
R^f§2K5£{S) , SSLt^^©«i^**t$tffiStl 10 

[0 0 8 7] £t>iZ, I>y>l©IfittMM&I 

ttfflis (h> tmmmmmm <d) tvrnT'&'fftzt 
w — trjuisfto^rnt bmuzm 3 ©£**sn*gy~& 

(H) ^e>iKffi[MSMElR« (D) 'VfrfrT* E 
CU4 OCEGR flflfflSB 4 0 d Ci^TE G R# 3 5 © 

*. *LT. HI 5 (a) KglsSWf^-r «k 5 K. HE G 20 
R*EGR#«J&EGR^EGR*1 (EGR1) &TF\Zts.Z>£* E 
CU4 0 ©tStSfflgfU 0 b(C«toTKS*2f«*tS*Sii^: 

[0 0 8 8] ^Ouit, X>i?> 1 «. «f6j2 ©81231 

$ tit -s « 3 (Dmmm o . 

^i»*PJ!W&:|KJ8©PiS]. XOxW?sii:.«L^U 30 
«Hg;*«:i£:4 s if-. x> v > i #r-?H£jftS5«*«S 
613 KS^«^g lc«J 0 * £ * !Z !i . «Sft 

*wji*iif*$ti*©T (QKi>QHt> . ms&mam 

<DJjW( i/Jl,%)mtftB.<Xt>. x>>> l (DthtihJl 
f «4»t**«iLttl>. *3*RtfM*jg©i:*l:: 
«, l^0CD*^efc^, ^©Siigt.fcfcJcHEGR* 

EGR^'fST-r-s i'Seu. sew ©*n < m&mm m&mns. 
sig^^oT+f-f zjM&mtmTTziiZitiiz. &'Xt 

Z>Mtlh%Z<tz&tf, EGR^EGRWiiJVitg-Si:^ 

[0 0 8 9] »HT. *EGR*EGR*««JiftEGRJpEGR 
*2 (EGR2) ±9 ^g«««*iJ$Pg|5 4 0 b 

^<toT^ig|t*j5*^$n-5tit)fc (|^@(b)# 
88) . *R»*»»«ttft«f2©TDCiE»K:lH«*n* 
±5£&t3 (I^0(c)#M) . x>>?>l« t Jfi^iS^ 50 
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#£#©■5**— ejMBttOtttBfcfcS. oSD, ^31 
St** -if MBMttttMO 0 C <h K «fco 

£©T (QKt>QDt) , £©i£t::&X>>?> 1 (DiiiJ] 

[0090] mw.tm.mz. x>->-> 1 wmmmmmm 

(D) A»6?B^Jlttfll« (H) \ZWU-?Z>il%\Z\3., 
m^tt^tf, X>v>iro^EGR$EGR^ttEG 
R*EGR*2 (EGR4: H7 <b)#J»> E4±fcfc*i«M«t#J 
**««**tl*ttt>K, 2 ©TD 

»3«S«!ttlBfc»»3»t)-3TNOx^jatO»^«bJa: 
lr»*S«!ttlBlw«c 0 . $ e. HI«IW«»Sil LT*E G R^EG 
R#$JffeEGR5pEGR*l (EGR3) Jl^Si, Ii«^§ 

Ammznztthiz, mnmamm^n 2 ©jEjtfr 

[0 0 9 1] LfctfoT, CO*Jfi»J8fc»*7*-f— tf 
;Ux>->*>©M'MttffllggAtri-g) x>:x> 

(H) Rtf&IKJftttffi* (D) ©-^6 
ffi^JC^frT ^^4^©#^,©aoft»J&^ja?g 

&t»tttt (*EGR**^l|gSMctt3 : b/h§<E.^m 
2I£5tfit<fci9 ; b;*:^1*ffi) fc&o&<L#, -f>>?x? 

* 5 \z£QMn&%ti&2<Dmmftne>mfemm\zmiitE 

■&T. ^^^^#:©m 3 ©^ttffilC-T-5 d i 
[0 0 9 2] -tORl, J*fta»2 6l:ERI/fc'Jz7 0 

2-t>u-2 9 ^<b<D mmzm^xmEGRmGR^m 

mt, ;OifMft:lo'^T, HEGR^EGR^iS^ 

t * is t' ^* $f * fi'i t' mm? -5 «fc 5 fC L T t» 

T S © L T«5»iK«- * SjI mWT' * -5 1 

[0 0 9 3] Lrixfc, x>i?>l SJWHB*3 0*R«S«« 

(EGR*2SEGR^EGR*1) ^LT^T. Jt*<69^» 
[0 0 9 4] ^fc. d©*Jg^ffi<0X>>7> 1 7?tt, W 

iB©so<aiE^ (h) , (d) r$&&?f?2>mz, ^ 
wa**^ffli$ti4©T, x>>?>iom*h;ui'tt?&t* 
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[0095] mnmmmm) ft. *xmo«AB. m 

*«»ffifc*U»Ttt. x>i?>lA«31(E«« (H) . 

(d) mn?»fT-r*t#K, jS3o*s«ittttfr*«k5 
i' lt^5^, cntcKb-r, 09Atfx>>?> i at^jg 

(H) Cl&oT. Ml3>A-^2 8©#I 

I^MStf i>->*>i^-^6f)l:S3«I 10 
[0 0 9 6] Sfc. mEfttt»ttK*liT. X >->*>! 

if l^ttg© 2 rt©«Htt*»fl;-r* J: 3 IcLTfci 

©t*. «JttA«pK*3«s«ittiBfr4ctKfiH-r*«R 20 

[0 0 9 7] fflfBHSSJgfiTtt. X>S»1* 

5 (::<fc-5&§&CD«#*£§lg5 2 ©ffifflfra©Bf3ti' 5 >^ 
*8»<0i«#Hi«« 2 ©8Wa;fT8*> f, HjfcT •& J: -5 tc LT 

[0 0 9 8] 

!=ffi*-r-f--l?;Px>v>©*|SttlMfl(glBfC«fcSi:, X 30 

&©*i»» i mAmm£fommmm£cD£^m2mffi;Vi 

MS 2 i**-£ttSira 3 -5 ©-7j*> <b m,l5\ZWfi-?Z> i 
[0 0 9 9] »*JH2©«9!K«fc*£, «3«[jK«ttB0!) 

ji i ©aw ©ss* s «fc o mm \z % z> z. t -5 . 
[oioo] m&m3<D%w\z&z>t, ^3iMi© 

2 ©38 K ©?Jm £ »C ft -5 d <h # -5 o 
[0 10 1] tt*3i4©»gifc,k*i:, ^3M«II© 
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[oio2] m&ms%.ztm$tm6<D%Bji\z&z>£, x 

>^>©g^h;i/^ «fc 3 (cttttiAttB&iMffii 

[mwvffimtzmm] 

[01] *56^©*«»!BK«*x>5?>©il8ift«!|»S 
[02] X>5>>©*Sfc=E-F£ffl»*4«»Vyy© 
[0 3] -f >5^x^^KJ:4i|M*^ft©«^*«iC«»c 

[0 4] EGR^©^t:(c*f-r^>^^*©^<k*^-r 

[0 5] EGRm<DmtiznVX, (a) £fiiS#J*. 

(b) NOx«gRtf (c) «©j*«©£{fc£SW;:» 

[0 6] x-r— tf;u^ot#©EGR$©^kf3^-r 
■s> © n o x jggcoaffc £ -e-n-^n^-r 9 

[0 7] ^•jg^ffiffi3FiAc*!SjKi5 J -i'— tfJUtttt^OMT 

«©ig«©^{fc <h ttT^-T y 7 7 0T & -5 . 

[0 8] JB3*R«S«!Bfc*»t*SR*i*©1#tt*-«W 

[09] «s»i«»«ni©iw[i|s©*w**-r7D— 
[010] j8»*»fti*©a2p©¥«**-r7D-?-v 

- MTaB4. 

[01 1] Z>i;>OIIMH'7y7 r (a) . «ttfi 
■777" (b) &tf*»P#JB'7y7' (c) ©— MS^-TIB 
BJ0T'fe-5„ 

[012] X > i? 3 II^I© i t © « »It 7 
7 (a) . mmmm^ylf (b) ■RXfmsE7—^)V 

(c) ©— flij£^-rt&9!0Ta&*. 

[013] EGR0«©fI^t7D-ft-hST 
&-£>. 

[0 14] EGR777" (a) , MffflV7 7'±Tffl 
EGR#S§g©^{t;#tt (b) ©— «aj£S-rtftBJ0Tr£> 
-2>o 

[0 15] !>^>*Sf 3ii 
ttl^lTf-r — t?;W»«S»c«J 0 ib^it©* E G R 

*o*{kfc»bT, «©igs (a) , mmm%& (b) 

RZX«8»«««pJ« (c) ©X<fc*»*ft»tT*-rKWH 

[AWOKE] 

a x-f—tf^x^-^xoMssiiWflsisn 

1 tfJUx>>?> 

2 ftffi 

4 85*s|g 

5 -f>i7 x ^^ (IMSt#) 
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F^ — 3G062 AAOl AA05 BA04 BA05 CA06 
DA09 EA10 FA05 FA06 FA13 
GA01 GA02 GA04 GA06 GA14 
GA17 

3G092 AA02 AA17 AA18 AB03 BB06 
BB11 DC09 EA04 EC01 ECiO 
FA14 FA15 GA05 GA06 HA01Z 
HA05Z HB02X HB03Z HD05Z 
HD07X HE01Z HE03Z HE06X 

3G301 HA02 HA06 HA1 1 HA13 JA21 
KA06 LB11 MAll MAI 9 MA26 
NC02 ND03 NE12 PB03A 
PB05A PB08Z PD15A PE01Z 
PF03Z 



